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NON-CARBONIZING OIL__~» 


FOR USE IN AIR CYLINDERS OF 


<_AIR COMPRESSORS, 


Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 
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SOLE BUILDERS OF 


REYNOLDS AIR COMPRESSORS 


(Especially Efficient Automatic Valves.) 
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BUILT FOR THE ANACONDA COPPER MINING COMPANY. 
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¥ An Important Connecting Linkin Compressed Air Service. 


, Moran Flexible Joint 


For high pressure, indispensable. 


Tightness, safety, flexibility and durability 
assured. 


Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 


MORAN FLEXIBLE STEAM JOINT CoO., 
‘iain - - - - -' KENTUCKY. 


BBD 333 933 3333393 3 33 333 3333 333333 333333333 333333333333: 
Gritty Water 


Even Thick Mud, without the slightest 
injury to its working parts 


THE PULSOMETER STEAM PUMP 


For Draining Excavations, Foundations, 
no other Steam Pump is as efficient. Can 
be raised, lowered or swung from a 
Derrick without interrupting its operation 
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FOR OUR LIBERAL 30 DAY OFFER 


PULSOMETER STEAM PUMP CO. 


128 Greenwich Street, New York. 
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ihe BB. Goodrich Company.' 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. 


Rubber Goods_._ 


OF FINE QUALITY, 
HOSE FOR ALL PURPOSES. #6 
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AIR HOSE for Rock Drills, Compressors, ILLUSTRATED | 
Mining Machines, Pneumatic Riveters, etc. CA’ TALOGUE..% 
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STEAM HOSE, Etc. 


3 Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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FOR ALL PURPOSES WHERE 
wee COMPRESSED AIR IS 

REQUIRED 
AIR PUMPS, TANKS, GAUGES, AND AIR FITTINGS 


}__GLEASON- PETERS AIR PUMP CO., - 20 West Houston Street, N.Y. C., U.S.A. 
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Compressed Air. The Draftsman: 


A MONTHLY PAPER 
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, Practical information upon Air-Compression 

and the Transmission and Application F 

of Compressed Air. 

By Frank RICHARDS. 12mo, cloth, $1.50 
John Wiley & Sons, New York. 


4 Months’ Trial 25 Cents 
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“Compressed Air 


Published Monthly. 


This is the only publication devoted to the useful application of compressed 
air, and it is the recognized authority on all matters pertaining to this subject. 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, : : : : ; per year, $1.00 
All other Countries, : : ; ; . ; ‘ 1.50 
Single Copies, 2 ; : ; . ‘ > , 10 


SPECIAL. 
Clubs of ten subscribers, ; . . ; ; ‘ 5.00 
The attention of Engineers, Superintendents, Railroad Master Mechanics, 
Manufacturers of Compressed Air Appliances, Students, and all others 
whose association with compressed air require the widest knowledge of the : 


apparatus by club subscriptions at an extremely low cost. 


application of air power is called to this Special Rate. It enables them 
LIST OF BOOKS ON COMPRESSED AIR. 


to place the magazine in the hands of operators of compressed air 
Volume No. 7, Compressed Air,” . ° . ° - cloth, 2.00 


March, 1902—February, 1903, inclusive. The twelve numbers of 
‘*Compressed Air,’ which make up this volume are profusely illustrated 
with fine half-tone engravings and line cuts of a large number of important 
applications of compressed air. 
“Compressed Air Information,” Edited by W. L. Saunders, . ; . cloth, 5.00 
A Cyclopedia containing Practical Papers on the Production, Transmission and 
Use of Compressed Air 
** Pumping by Compressed Air,’ by Edward A. Rix, ‘ . : - 75 
A practical treatise on this subject, containing valuable information, with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 
“*Compressed Air,” by Frank Richards, : . . -. Cloth, r.50 
Compressed Air, by Frank Richards. Contains practical information upon air 
compression and the transmission and application of compressed air. 
“Liquid Air and the Liquefaction of Gases,” by Prof. T. O’Conor Sloane, 350 pages, 2.50 


Experiments upon the Transmission of Power by Compressed Air in Paris, by A. 
B. W. Kennedy, F. R. 8., M. Inst. C. E., Emeritus Professor of Engineering i in 
University College, London. The Transmission and Distribution of Power 
from Central Station by eee Air, by William Cawthorne Unwin, B. 
8. C., F. R.S., M. Inst. C.E., ° 4 3 ; . -50 


The Transmission of Power by Compressed Air, by Robert Zahner, M.E., . -50 


““‘Tesneing,” oun | treatise, by Charles Prelini, C. E. With additions by 
Charles S. Hill, C. E. 150 diagrams and illustrations, ; ; cloth, 3.00 


‘*Transmis:ion of Power by Fluid Pressure,’ by Wm. Donaldson, M. A. cloth, 2.25 
(M. Inst. C. E.) 


Forwarded postpaid on receipt of price. 
“COMPRESSED AIR,’’ 26 cortLanpr st., NEW YORK. 
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HEAT YOUR RIVETS 


WITH 


OIL 


CHEAPER 
QUICKER 
BETTER 


Send for Particulars 


WE ALSO HAVE 
OIL BURNERS 


FOR EVERY PURPOSE 


‘ROCKWELL 
ENGINEERING CO. 


NEW YORK 
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Special Hose and Tubing for Pneumatic Tools 


Special atten- 
tion is called to 


the excellent 


quality of our 


Tubing and Hose 
for Pneumatic 
Tools and 
Pneumatic Equip- 
ment of all 

kinds. 





This tubing and hose is guaranteed not to flake or peel off and get into the delicate valves and 
port openings in the tools, thus avoiding a great deal of trouble and delay to the operator. 
MANUFACTURED EXCLUSIVELY BY 
The Peerless Rubber Manufacturing Co. 
NEW YORK 
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CHAS. G. ECKSTEIN, M. E. 


BERLIN, C., GERMANY .. .. 
Pneamatie Tools and Appliances 


American Manufacturers of First-Class Tools and Machinery 
in above line, seeking an effective representation abroad, 
are respectfully invited to correspond with the oe 

NEW YORK OFFICE, 249 CENTRE STREET 


Mannesmann Seamless Rolled Steel Tubes 


SPANDAUERSTRASSE 16-17 





FOR GASES, COMPRESSED AIR, ETC. UNDER HIGH PRESSURE 


CHAS. G. ECKSTEIN 


249 CENTRE STREET 


NEW YORK 
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AIR PROOF, OIL PROOF, 
HEAT PROOF, SOFT 
AND FLEXIBLE. 


247 West Somerset St., Philada. 
194 Lake Street, Chicago. 





THE PAXSON-WARREN 








Sand Blast Machinery 


For Cleaning Iron, 
Brass and Steel 
Castings 





For Cleaning Bridges 
and Steel Cars pre- 
paratory to Painting 
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J. W. PAXSON CO, 
Foundry Supplies and Equipment 





PHILADELPHIA, PA. 
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‘CAMERON STEAM PUMPS 


“THE WORLD’S 
BEST PUMP” 


THE STANDARD OF EXCELLENCE. 


AT HOME AND ABROAD. 


Conceded to be the most DURABLE, 
RELIABLE and EFFECTIVE on the market. 


A.S.CAMERON STEAM PUMP WORKS 


P Ol O)s all ©) wap Dee K EER NEW YORK CITY N.Y. US.A. 
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| Bs =---—- === hand labor. People who 
ca % have used pneumatic tools heretofore will grant that 
I ‘ most pneumatic tools possess inherent defects in | 
5 } construction which have rendered them short-lived. 

i). 2 The engineers who constructed *‘Imperial’’ Pneu- 
fq matic tools were cognizant of these facts and have 

2 fs developed tools which overcome those defects which 

F| 4 have been the annoyance of users since the advent 

| 3 of air-propelled tools. The following points of 

i r, superiority place Imperial tools in a class by them- 

Cam ¢ selves. 

fa 1, The Corliss valve action. 

te ast ‘ 

1 f4 2. Unusually ample bearing surfaces. 

PY 3, Perfect balance of moving parts. 

1-f4¥ 4, Casing does not need to be air tight. 
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“Compressed Air,” 


THE COMPRESSED AIR MAGAZINE. 


A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR, 

Ww. lL. ‘SAU NDERS, - - ~ Editor and Proprietor 

C. B. MORSE, - - - . Managing Editor 

J. E. QUINTERO, - - - - Treasurer 

M. E. VARIAN, - - - - Associate Editor 














Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50 a year. Single copies, 10 cents. 


“Advertising rates s furnished on application, 








We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

All communications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York 

London Office, 114a Queen Victoria Street. 

Those who fail to receive papers promptly will 
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prea Explosions. 


Like all good friends, the air com- 
pressor has to be properly treated or 
there is likely to be trouble. In the pub- 
lished reports of accidents of compressor 
plants it is usually the habit to throw 
the entire blame on the compressor, 
when, as a matter of fact, the responsi- 
bility for the accident lies with some 
outside agency. 

A similar case is to be found in the 
reports of the accident which occurred 
at the compressor plant of the Fremont 
Consolidated Mining Company, Amador 
City, Cal., early in June, which resulted 
in the death of Mr. Purrington, the 
superintendent of the mine. 
to the statement made by the manage- 
ment of that company, as given in the 
August issue of Compressep Arr, the 


According 


compressor was blameless. The acci- 
dent, according to this statement, 
occurred through an error in judgment 


on the part of one of the employes, 





who attempted to cut off one cylinder 
of a 20%4-inch by 24-inch duplex air 
compressor and use’ the remaining 


cylinder as a single compressor. In his 
endeavor to accomplish this he closed 
the throttle in the discharge pipe, be- 
tween the compressor and the receiver, 
while the machine was running. The 
result can be easily understood. 

It is roughly estimated that the pres- 
sure reached 800 pounds to the square 
inch before the casting gave away. 
After the accident the wrecked cylinder 
was examined and the iron at the frac- 
ture appeared to be of good grade and 
flawless. 





The Steam Engineer’s Knowledge of 
Compressed Air. 


The steam engineers of to-day are finding 
that a better knowledge of compressed air 
and compressed air machinery is a very 
important requirement for the man who is 
to take charge of the modern power-house 
and engine-room. Compressed air has come 
forward with surprising rapidity during 
the last few years, and the many practical 
uses to which it is now applied makes it 
a necessity in shops and factories where, 
until a short time ago, it was utterly un- 
known. 

Compressed air power plants of consid- 
erable magnitude have been installed at 
mines and various mechanical establish- 
ments, and require the services of engi- 
neers with a thorough acquaintance with 
compressed air, as well as a knowledge of 
steam and other branches of engineering. 
In addition to these plants of major im- 
portance, there is hardly a factory or manu- 
facturing establishment of importance 
that does not use compressed air in one 
way or another. 

In places of this class where the com- 
pressed air is of secondary importance the 
compressor is generally placed in the 
engine-room, to be cared for by the engi- 
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neer in charge. It may be operated by 
steam cylinders of its own, deriving its 
steam supply from the same boilers as the 
steam engine, or it may be power driven 
by belt or chain. In an electric power plant 
electricity should undoubtedly be used to 
run the compressor. Where water-power 
is available a water wheel or turbine will 
easily operate it. In any of these cases, 
however, the air cylinders themselves re- 
quire care and it behooves the steam 
engineer, or whoever may be in charge of 
the plant, to understand the construction 
and operation of this machinery so that 
he may fulfill his duties in caring for the 


entire plant. 


The general introduction of pneumatic 
tools has done much to include air com- 
pressors as part of the equipment of every 
up-to-date machinery establishment. The 
wonderful saving of labor secured by their 
use in so many lines makes compressed air 
in many cases an absolute necessity if the 
plant is to keep abreast of the times both 
in capacity and cost of construction. The 
compressor is installed as a result. In 
many such cases it is not large enough to 
require the constant attention of one man, 
so it falls to the engineer to see that it 
is kept running. 


An air compressor is a well-behaved ma- 
chine when given proper attention. A 
machine of standard make will run with 
little or no trouble, provided 
proper care. 


is given 
As this is as essential to the 


successful operation of any compressor as 
of any steam engine, it becomes very im- 
portant these days for the steam engineer, 
if he desires to be successful in his line, 
to acquire some practical knowledge of 
compressed air and compressed air ma- 
chinery. 





The Homestake Mammoth Air Compressor. 


The Homestake Mining Co., of Lead, 
South Dakota, has just completed the in- 
stallation of its new air compressor at the 
Ellison Shaft and now has it in service 
supplying air for drilling operations under- 
ground. ‘The compressor is one of the 
largest ever built, having a rated capacity, 
at its maximum speed, of 9,000 cubic feet 
of free air per minute, this amount being 
sufficient, under mine conditions of opera- 
tion, to run fully 125 power drills. 

In order to secure the necessary floor 
space for this monster compressor it was 
necessary to blast out the side of the 
mountain back of the Ellison Hoist, and 
here is located the engine-room, 37 feet by 
105 feet, where the machine is in operation. 

The compressor was built by the Inger- 
soll-Sergeant Drill Co., and is of the 
duplex Corliss pattern with air end of 
that company’s well-known “ piston inlet’ 
type. The steam end is cross-compound 
condensing Corliss with Wheeler surface 
condenser and cooling tower and designed 
to operate under the highest economy. 
The air end is of the two-stage type with 
intercooler of large capacity for cooling 
the air between compressions. The di- 
mensions of the compressor are as follows: 

Steam end: 

Low pressure steam cylinder, 60-inch di- 
ameter by 72-inch stroke. 

High pressure steam cylinder, 
ameter by 72-inch stroke. 

Air end: 

Low pressure “piston inlet” air cylinder, 
52%-inch diameter by 72-inch stroke. 
High pressure “piston inlet” air cylinder, 
32!4-inch diameter by 72-inch stroke. 

The total weight of this machinery is 
nearly 60,000 Ibs. the flywheel alone 
weighing 50 tons. 

On entering the engine-room one is 
greatly impressed with this grand piece of 
machinery at work and also with the 
superior manner in which it is installed, 
indicating the highest order of mechanical 
ability in the engineering department of 
the Homestake Co. 

There are two other air compressors 
furnishing air underground at this mine. 
Both of these machines are of the duplex 
Corliss pattern with “piston inlet” air 
cylinders. One is located at the Old Abe 
Shaft and has steam cylinders 24-inch di- 
ameter by 60-inch stroke and air cylinders 
26%4-inch diameter by 60-inch stroke. The 


32-inch di- 
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LOW PRESSURE AIR CYLINDER ON THE NEW COMPRESSOR JUST INSTALLED BY THE HOME- 
STAKE MINING CO. 
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other is at the Highland Shaft and has 
steam cylinders 20-inch diameter by 42- 
inch stroke and air cylinders 22'%4-inch 
diameter by 42-inch stroke. These two 
compressors, together with the new ma- 
chine at the Ellison Shaft, furnish air for 
the operation of about two hundred Inger- 
soll-Sergeant rock drills in the mining 
operations underground. 

Adjoining the engine-room of the large 
compressor is that of the Ellison Hoist, 
and here is installed, in marked contrast 
with the large machine, one of the small- 
est “ piston inlet” compressors built. This 
little machine is of the following dimen- 
sions: 

Two simple steam cylinders, 
inch diameter by 12-inch stroke. 

Low pressure air cylinder, 
diameter by 12-inch stroke. 

High pressure air cylinder, 
diameter by 12-inch stroke. 

The air from the above compressor is 
used to operate the air cylinders, furnish- 
ing the power to start, stop, reverse and 
apply the brakes to the Ellison Hoist. 

Under the same roof is a third air com- 
pressor, of the three-stage type, also built 


each 10- 
1614-inch 


10'4-inch 


by the Ingersoll-Sergeant Drill Co. This 
furnishes air at goo lbs. pressure for the 
air haulage locomotive distributing ore 


from the shafts to the various mills. 





The Hudson River Tunnel. 


The Hudson river electric railway 
tunnel from the foot of Fifteenth street, 
Jersey City, to the foot of Morton street, 
New York, will have two parallel tubes 
about 15 and 18 feet in diameter. At the 
New Jersey end there will be two ap- 


proaches, one from the Pavonia Ferry 
and the other from a point near the 
ferry of the Central Railroad of New 


Jersey. With these facilities and connec- 
tions with the lines of the North Jersey 
Sreet Railway Company, which _ serve 
the Jersey City railroad terminals, the 
Metropolitan Street Railway and the 
Jersey City, Hoboken and Paterson 
Street Railway, the tunnel will be able 
to afford rapid and direct transporta- 
tion for a large number of passengers 
between New York and New Jersey and 
will avoid the delays to which the ferry- 
boats are subjected by fogs and con- 
gested traffic. The tunnel was first pro- 
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moted by the late Col. De Witt C. : 
Haskins, who started work in 1874. : 
Work was continued intermittently until 
1882, when, after constructing about 


2,000 feet of the north tube of the tunnel, 
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PROFILE OF FINISHED CONSTRUCTION. 

the original company suspended opera- 
tions. An English company was organ- 
ized to carry on the work and abandoned 
it after 600 feet of the south tube had 
been completed. Finally the New York 
and New Jersey Railroad Company was 








incorporated with a capital stock of 
$8,500,000, and has resumed work on 
both tubes of the tunnel, which it is 


hoped will be completed without further 
interruption. 

The tunnel will have a maximum 
depth of 102 feet below water level. The 
distance from the tunnel to river bottom 
varies from 5 to 65 feet, and the tunnel 
is driven at a_ grade about 2 per 
cent. When work was commenced there 
were few precedents of such construc- 
tion on a large scale under similar con- 
ditions; and as the conditions were very 
difficult, the work was costly and dan- 
gerous, and it has been reported that 
over $4,000,000 were expended upon it. 
It was originally known as the North 
River tunnel, and the work was in 
charge of some of the first men in this 
country to use the pneumatic process. 
A shield was not at first employed and 
the attempt to excavate the very fine soft 
silt in a large heading eventually caused a 
disaster which cost many lives. The ex- 
cavation was made under pneume itic pres- 
sure and the cast-iron lining segments 
were fitted into position as_ rapidly 
possible, so as to leave the least possi- 
ble amount of unsupported earth and 


of 





as 


silt. Great difficulty was found in keep- 
ing up the pressure, as the earth was 
not dense enough to retain the air 
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thoroughly, and its escape was immedi- 
ately followed by an inflow of water. 
This was always preceded by a hissing 
sound which gave warning so that the 
men could usually stop the hole with 
clay before the water commenced to 
enter. On one occasion a leak sud- 
denly developed which was so large that 
ii was impossible to stop it with the 
clay and straw at hand, because they 
were immediately forced through the 
opening by the air pressure. In_ this 
emergency Capt. John Anderson, the 
superintendent, with great heroism, 
placed his body in the opening and re- 
mained there until his assistants could 
insert clay between him and the earth 
and gradually close the dangerous leak. 
Later on a large leak occurred and*be- 
fore all the men could escape, the door 
of the air-lock became jammed so that 
it could not be operated and the re- 
mainder of the men working there were 
drowned. These events happened many 
years ago under the earlier administra- 
tion, but they are of interest as showing 
the perils which were met, and the great 
advance in methods and = appliances 
which have since been made and prevent 
the danger of future accidents of a 
similar nature. 

The principal difficulty in the con- 
struction lies in the very soft silt which 
lias to be penetrated, the very thin roof 
which is left over the tunnel, and in the 
fact that the surface of the bed rock is 
so irregular that in some cases the tun- 
nel is partly in rock and partly in silt. 
No large tunnel has previously been 
built with a shield working partly in silt 
and partly in rock, and the work which 
is now in progress by this method is 
consequently of special interest. 

The shaft at the west end of the north 
tunnel is 30 feet in diameter and 65 feet 
deep. It is lined with brick and is en- 
closed in the power house where the 
operating plant is installed. The north 
tunnel has a clear internal diameter of 18 
feet 1144 inches and an external diameter 
of 19 feet 5% inches. The south tunnel 
has corresponding diameters of 15 feet 
3 inches and 16 feet 7 inches, and both 
are built with cast-iron linings or shells, 
made with segmental plates flange-bolted 
together. The north tunnel shell is com- 
posed of rings 20% inches long, each of 
them having eleven segments and a key 
11 inches long at the crown. The seg- 
ments have a web 1% inches thick 
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and flanges on all sides 8 inches deep 
over all and about 2% inches thick at the 
base. They are slightly tapered and 
have parallel bearings for steel bolts 
114 inches in diameter. The inner edges 
of the flanges have wedge-shaped clear- 
ances for packing and the flanges are 
stiffened by transverse ribs or webs 
about 10 inches apart and 1 inch thick. 
Through the centre of each segment 
there is a grout hole 1% inches in diam- 
cter which is closed with a screwed plug. 
The weight of one ring, 201% inches long, 
is about 12,765 pounds, which is equiva- 
lent to 7,505 pounds per linear foot, the 
segments thus weighing a little more 
than 1,100 pounds each. The lining for 
the south tunnel is composed of similar 
rings 24 inches long, each made with 
nine segments and a key and weighing 
11,340 pounds, equivalent to 5,670 pounds 
per linear foot. Each circular joint in 
the south tunnel lining has 67 bolts and 
each longitudinal joint between  seg- 
ments has four bolts. 

Work was abandoned on the construc- 
tion of the north heading of this tunnel 
by Messrs. S. Pearson & Sons, con- 
tractors, in 1891, and the tunnel was 
mnade secure and allowed to gradually 
fill with water. The work on the south 
tunnel, after having been driven for 
some 550 feet of the New Jersey shaft, 
was abandoned, bulkheaded and closed 
up in 1882. 

At the time of the abandonment by 
Messrs. Pearson & Sons, the north tun- 
ne! had been driven 3,895 feet in the 
direction of New York. In the latter 
part of 1896 and the early part of 1897 
the bondholders took possession and 
gave instructions to have the tunnel 
freed of water, for the purpose of exam- 
ining its condition. On completion of 
this work, it was found that the work 
previously done, with the exception of 
some 470 feet, was in a satisfactory con- 
dition and reorganization then  pro- 
ceeded, during which time the tunnel was 
maintained, regularly pumped and kept 
in good condition until in April, 1902, 
orders were given to prepare to proceed 
with the construction work. The plant 
which had been installed on the New 
York side of the river had been en- 
tirely removed, the shaft allowed to 
fill up, the top was covered and it was 
completely abandoned. At the New 
Jersey shaft the existing buildings were 
of light wooden construction, and the 
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machinery installed therein was for the 
most part out of date and in very bad 
condition. It was decided to make a 
complete sweep of all the existing plant 
and to remodel the whole installation 
with an entirely new and modern equip- 
ment for safe and rapid construction, 
and at the same time to build the plant 
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work itself under its own chief engineer, 

A steel frame building, constructed by 
the American Bridge Company, was 
covered with corrugated iron and divided 
internally for the various offices and 
dressing rooms necessary for carrying 
on the work and to accommodate the 
machinery installed on the surface. 
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fireproof, so that there might be no dan- 
ger to the works from fire at the surface 
buildings. Plans and specifications were 
drawn for the completion of the works, 
and although eleven bids for the new 
construction were invited, only one was 
received. This tender was not consid- 


ered satisfactory, and the company then 
decided to 


carry out the construction 





This included four  150-horse-power 
iocomotive type boilers, working at a 
pressure of 100 pounds per square inch; 
two 400-horse-power Berryman _ feed- 
water heaters; two Ingersoll-Sergeant 
straight line piston inlet air compres- 
sors, having a 22 by 24-inch steam 
cylinder and a 26% by 24 inch air cylin- 
der to supply air inside the locks; and a 














22 by 26% by 24 inch reserve Ingersoll- 
Sergeant duplex compressor for alter- 
nate duty with those above; one 20% by 
30 inch Ingersoll-Sergeant straight line 
piston inlet compressor, installed for 
operating compressed air at high pres- 
sure, for use in running rock drills and 
the haulage engines installed in the tun- 
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north and south tunnels. A 10 by 20 
inch double-cylinder Lidgerwood hoist- 
ing engine with reversing gear and 
double drums was installed to operate 


‘the balanced cages in the shaft. For the 


operation of the shield in the tunnel 
duplicate 16 by 2 by 12 inch hydraulic 
pumps were installed and connected to 
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nel. Each compressor has a 48-inch air 
receiver 15 feet long. The General 
Electric Company installed an entirely 
new electric lighting plant, with four 25- 
kilowatt marine type direct-driven gen- 
erators, each wound for 125 volts pres- 
sure and operated on the three-wire 
system, and having a capacity sufficient 
for carrying on work in both the 
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an accumulator carrying a constant pres- 
sure of 1,750 pounds per square inch. 
The pumps and the pipe lines in the tun- 
nel are efficient for a pressure of 5,000 
pounds per square inch, and the valve 
arrangements permit of cutting out the 
accumulator pressure and pumping di- 
rectly on the tunnel pressure line, to 
aitain any pressure between 1,750 and 
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5,000 pounds. The hydraulic pipe line in 
the tunnel is 2 inches in diameter at the 
pumps and is reduced in two stages to 
1% and 1% inches at the face. There is 
a 5-inch pipe line and a 4-inch air pipe 
line in the tunnel for pneumatic pres- 
sure for the locks, and a 3-inch pipe for 
the high pressure for the drills. Two of 
the old air-locks in the tunnel were re- 
moved and two are retained for the two- 
stage system. They maintain a constant 
pressure of I5 pounds inside the first 
lock and the varying additional working 
pressure beyond the second lock. 

The shield built and installed by 
Messrs. Pearson & Sons has been over- 
hauled and altered in many respects, and 
in its present condition is being used for 
the north tunnel with entire satisfaction. 
This shield, however, was designed for 
use only in the Hudson river silt and 
wa° not originaliy adapted for use when 
rock occurred at the invert and silt over 
the arch. Construction was _ therefore 
suspended after it had been advanced a 
short distance, and an excavation was 
made in the front of the shield, in which 
an apron was built. This extended 6 
feeg in advance of the face of the cut- 
ting edge and reached from side to side 
of the shield itself. It was built of 12- 
inch I-beams and 3%-inch steel plates, 
riveted solid with the shield itself and 
heavily stayed. Under it the sides and 
face of the excavation were heavily tim- 
bered and closely poled. The apron per- 
mits the advance of the shield in all 
cases where the rock does not extend 6 
feet above the lower part of the cutting 
edge. The apron thus affords a 6-foot 
shelter for the men drilling and excava- 
ting the rock below it, and, in the chief 
engineer's opinion, has given absolute 
satisfaction in its operation. 

The shield measures 19% feet inside 
of the tail piece and is advanced with 
sixteen 8-inch hydraulic jacks. The 
pressure developed in the jacks corre- 
sponds with the amount necessary to 
push the shield forward, and varies day 
by day, according to the character of 
the soil. The cast-iron lining plates are 
assembled in the rear of the shield by 
a double-acting radial hydraulic erector, 
with hydraulic swivelling gear. The 
erector is independent of the shield and 
is moved forward as needed. 

The north tunnel is equipped with a 
cable hauling system installed by the 
John A. Roebling’s Sons Company, Mr. 
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This is built in 
three independent sections, which are 
separated by the air-locks. The first 


S. A. Cooney engineer. 


section, 1,575 feet long, reaches from 
the foot of the shaft to the first air-lock; 
the second section, 1,660 feet long, 
reaches from the first to the second air- 
lock; and the third section extends, with 
a variable length, from the second air- 
lock to the working face. Each section 
is operated by an 8% by to inch special! 
hoisting engine, built by the Lidgewood 
Manufacturing Company for this_ ser- 
vice, according to the requirements of 
the Roebling Company. The engines 
are designed ior continuous winding and 
built with double-grooved drums and 
operated by air at 70 pounds pressure, 
except for the first section, which is 
operated with steam direct from the 
boilers. The first two engines exhaust 
to the open air, the third one, beyond 
the second lock, exhausts under the in- 
termediate tunnel pressure. 

A temporary wooden floor is_ built 
through the tunnel on its horizontal 
diameter, and on it are laid two 21-inch 
tracks, about 5 feet apart on centres, 
which reach from the shaft to the work- 
ing face. In the bottom of the shaft the 
engine for the first division of the cable 
system is set on the working platform, 
with its axis at right angles to the 
tracks. The hauling cable for the first 
section is carried on friction sheaves 
from the engine to the air-lock, where 
it engages a horizontal sheave and re- 
turns to the hoisting engine, both parts 
lying on the centre lines of the tracks. 
At the engine the cable is adjusted by a 
gravity tension carriage, which allows 
5 feet take-up. Both tracks converge to 
the doors at both ends of the single 
lock. There is a permanent track carried 
through the lock and it connects with 
the tunnei tracks by short sections, 
which are removed by hand when the 
lock doors are closed. The cars are 
pushed into and out of the lock by hand 
to engage the cable traction just out- 
side the lock. The second lock is a 
double one, with the 3% by 4% foot 
doors in line with the centres of the 
tunnel tracks. The second cable section 
is similar to the first, except that its 
engine has the axis parallel to the tracks 
and is seated alongside on the platform 
close to the pressure end of the first 
lock. The third section is operated by 
an engine located just beyond the second 
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lock, under the track platform. The axis 
of this engine is at right angles to the 
tracks, and the rope leaving the drums 
is deflected over a_ vertical longitu- 
dinal sheave and passes down the centre 


of one track to the heading, where it 
engages two horizontal sheaves and re- 
turns to the air-lock in the centre of the 
other track. Here, instead of going 
directly to the drum, it is led around 
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horizontal deflecting sheaves, and the 


bight is brought back parallel with and 
underneath the tracks to a point at first 
located near the heading 7oo feet away 
from the engine. 


Here it engages a 
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vertical sheave in the gravity tension 
carriage, and returns from it to a 
horizontal sheave near the air-lock, 
around which it passes to the drum, thus 
completing the circuit and providing be- 
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tween the tracks two hauling parts, 
which may, without moving the engine, 
be lengthened or shortened by making 
a corresponding displacement of the 
tension carriage, thus enabling the haul 


age system to be extended 700 feet as 
the heading advances. All of the ma- 
chinery and all the cable, except what 


lies between the tracks to receive the car 
grips, is underneath the temporary plat- 
form. The deflecting sheaves at the 
heading are rigidly attached to a 10-foot 
section of the tracks, which also carries 
at the front end a solid platform plate, 
with guides converging to the ends of 
the track rails, so that when a car is 
pushed beyond the end of the track to 
receive its load the guides centre it on 
the track without trouble. The platform 
plate is horizontal, but the 10-foot rails 
connecting it with the main track are 
inclined upwards at a grade of 5 per 
cent., to allow room below for the de 
flecting sheaves and also to. serve 
as a check and absorb the velocity of the 
empty cars released from the cable. 
When the heading has advanced from 10 
to 20 feet beyond the end of the cable 
system, the tension carriage below is 
moved back a corresponding distance 
and the movable section of the track 
and front platform are moved forward 
on the working platform and_ secured 
there ready for continued service, the 
whole operation being easily and 
quickly made, and not requiring special 
adiustment. After the heading has ad 
vanced 700 feet beyond the point where 
the cable system was installed, another 
length of rope can be spliced to the 3.coo 
feet at first used, and the system 
tinued indefinitely. 

At each end of each division of the 
rope system, the returning rope is pro- 
vided with a stop which engages a lever 
in the car grip and releases it so that 
the car is automatically stopped on its 
arrival. The departing rope is carried 
on two guide rollers 20 feet apart, 
which can be raised by a lever so as to 
throw the rope against the open grip on 
the car. Two men are required at each 
end of each division, one of them to 
raise the cable and the other to operate 
the grip on the car. No hand work is 
required to release the car from the 
cable. There are about 4o steel cars, each 
weighing 1,400 pounds and having a 
capacity of pounds. They are 
fitted with grips adapted from 
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those used by the Roebling system of 
aerial tramways. The grips have ad 
justable jaws, made to take up the wear. 
and are operated by two levers, a long 
one, set by hand, to engage the cable, 
and a short one, moved by an automatic 
stop, to release it. Both of them are 
set against adjusting screws, which hold 
them at a point just past the centre of 
the toggle, so that when set they remain 
in equilibrium. The ropes are driven at 
a speed of 300 feet a minute, and the 
system has a calculated capacity of 
300 tons in ten hours. At the west 
end of the tunnel the track has a grade 
downward away from the shaft, but at 
the east end the cables have to pull the 
cars up an incline of about 2 per cent 
The new air-locks have been installed 
in the south tunnel, the required ma 
chinery is under contract, and it is ex 
pected that the construction of the tun 
nel will be resumed in September. The 
shield was designed by Messrs. Jacob & 
Davies, and is being built by the Wat 
son-Stillman Company. It is of special 
construction, as shown by the accom 
panying illustrations, made from photo 
graphs taken in the shop. It is stiffened 
by vertical and horizontal frames and by 
transverse diaphragms, and is provided 
in front with a movable cantilever work 
ing platform, which may be protruded 
beyond the cutting edge if necessary, In 
the rear are arranged the hydraulic 
jacks, valves and other mechanism nec 
essary for moving the shields and_ fot 
operating the erector, which is a dia 
metrical arm concentric with the shield 
and commanded by hydraulic apparatus 
It receives the which have 
special brackets for connection with it, 
and sets them in place inside the tail of 
the shield. Special tools and apparatus 
have been furnished by the Watson 
Stillman Company and by the Cockburn 
Barrow and Machine Company. The 
construction work has been somewhat 
irregular, on account of the 
difficulties and the obstacles 


segments, 


great 


encoun 


tered. Some of the rock has given con 
siderable trouble. The conditions have 
been severe for the workmen, and the 


lengths of the shifts have been reduced 
from four to three hours as the maxi 
mum pressure increased to 48 pounds 
\ medical expert is in attendance, and 
the men conform to careful regulations 
concerning work and diet. A hospital 
has been provided and prompt atten 
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tion is given to any case of the bends. recently executed has been between 4 
Since the installation of the cable ser- and 5 feet per day of finished tunnel, 


vice the men are taken to the he 


ading built under exceptionally difficult and 


in the cars, and thus save 20 minutes of hazardous conditions, with 65 feet of 


the time formerly required to make 
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OF CAST-IRON LINING, 


n re The authority of the New York De- 
sumed, work has progressed ac 


tively, partment of Docks has been given to 


with the one exception of delay caused occupy surface over the old shaft, for 


in changing and altering the 


Progress in rock and. silt on the work 


shield. construction purposes. A fireproof steel 
building, 80 feet square, will be erected 
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for the accommodation of workmen and 
for the installation of the machinery, 
similar to that on the New Jersey side. 
The shafts, however, are different, as 
the one on the New Jersey side is an 
open one and the headings are reached 
through horizontal air-locks in the tun 
nel, while on the New York side, instead 
of sinking an open shaft, a closed cais 
son was sunk and access was had to it 
through a small steel shaft, terminating 
in a T-shaped air-lock at the bottom. 
This shaft is too small for the new work 
ings, and will be torn out and replaced 
by a larger one, with a T-shaped air 
lock above the surface. A hoisting cage 
will be operated inside this shaft for the 
removal of the excavated material in 
cars and for taking supplies into the 
tunnel. This plant will be used for the 


construction of that portion of the 
approaches which is to be lined with 
cast-iron plates, and from it will be 


driven the river portions of the tunnel 
to meet the headings from the New 
Jeresy shaft. A second shield, similar 
to the one described, is now under con- 
struction, and will be operated from this 
plant. 

The entire work of construction is 
under the direction of Mr. Charles M. 
Jacobs, M. Inst. C. E., who is chief 
engineer for the New York and Jersey 
Railroad Company, and also for the con- 
tractor, the Hudson River Improvement 
Company.—Engineering Record. 





The Diamond Coal Cutter. 


Reference has been made in Com- 
PRESSED AIR to the Diamond Coal 
Cutter, better known perhaps as_ the 


“Garforth,” out of respect for its in- 
ventor, and to its use in the coal mines 
of England, but no description of the 
machine itself has yet been given in this 
publication, nor has any attempt been 
made to tell of the circumstances that 
led up to its introduction. 

Mrow. ©. Garforth, M. I. C. E., F. 
G. S., was managing director of Pope 
& Pearsons’ West Riding Colliery, when 
he was confronted in the working of his 
collieries by two problems. There was 
the ever present question of the work- 
man, and he wished to get his coal with- 
out the use of explosives. Coal cutting 
by machinery was not entirely new in 
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England, any more than it was in the 
United States, and he determined to 
attempt to solve his problems by util- 
izing machinery in the mines. He ob- 
tained samples of every coal-cutting 
machine that was then on the market, 
and gave them all a trial. Not finding 
that any of them answered exactly his 
requirements, he set about constructing 
ene with the aid of the experience he 
had so gained, and thus evolved the 
Diamond machine. In this he had 
the assistance of several practical mining 
engineers, who were working with him 
at the time. 

The Diamond machine has the usual 
rectangular framework common to nearly 
all coal-cutting machines of the long wall 
type. The cutting is done with the assist- 
ance of a disc, which is supported by a 
strong bracket standing out in the middle 
of the length of the machine, the bracket 
being securely bolted to the middle of 
the inner the frame, and _ the 
disc being supported at its centre and 
over a portion of its inner periphery, 


side of 
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the latter by a brass are which is bolted 
to the bracket and which runs within a 
eroove in the periphery of the dise. It 
is in the driving arrangement that this 
machine differs particularly from others 
of the disc type. In place of a single 
air cylinder at one end of the frame, 
there are two fixed, one at each end, 
using air at 4o to 50 pounds pressure 
per square inch. Where the machine is 
electrically driven the motor is divided 
into two of smaller size, one located 
at either end. The machine is made to 
cut at floor level, the frame running 
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directly on the floor of the mine for that 
purpose, but it can also be adjusted, by 
shifting the bracket supporting the disc, 
so that the undercutting may be done at 
any height desired. 

The coal-cutting machine is set on 
two rails along the coal seam which is to 
be undercut. There are three sets of 
rails and, as the machine passes from one 
pair to the next, the first pair is re- 
moved and placed in front. In addition 
to the wheels which rest on the rails a 
portion of the machine near the coal 
face is supported by two flat-faced 
wheels, which run on the ground, giving 
the machine three sets of supports in- 
stead of two, as is customary. In case 
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less of crushed or small coal than under 
the old-fashioned pick cutting system, 
while the necessity of the blast, with its 
accompanying dangers, is almost elim- 
inated. 

[n thick seams the machine is usually 
run in one direction only, although it 
is fitted with reversible gear, which is 
often found useful to enable it to be with- 
drawn should a fall occur, preventing its 
iorward movement. After it has com- 
pleted a cut (which may be of any 
length, from 500 to 1,500 feet long) it is 
brought down to the gateway and back 
around to the same starting point. It 
is mounted on a= specially designed 
flitting arrangement, with the wheels 
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of any cutting down, should the ma- 
chine be lifted off the rail farthest 
from the coal face, it is still supported 
by the flat-faced wheels and those on the 
rail nearest the coal face. 

The large wheel or dise cuts horizon- 
tally in any part of the vein most desir- 
able or in the fire clay underneath the 
solid coal, and as the earth beneath the 
seam is cut out to uniform depth of a 
few feet, the machine draws itself along 
the rails and sprags are introduced be- 
hind the wheel to support the coal. The 
coal in most of the deep mines in 
England is induced to fall by its own 
weight, as soon as the sprags are with- 
drawn, and the falls, it is said, invariably 
have a larger percentage of large coal and 


UNDERCUTTING 
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placed within a short distance of each 
other, which is to overcome any diffi- 
culty with respect to the removal of the 
machine. In thin seams the machine 
cuts backward and forward, thus saving 
the extra cost of making head room to 
flit the machine. In this way the whole 
district is worked out before the ma- 
chine is removed. In one instance the 
machinery had been regularly at work, 
going backward and forward on a long 
wall face, and was not removed for a 
period of four years, or until all the 
coal in that district was worked out. 

The machine has been in use in a 
number of colleries and has, like other 
coal-cutting machines, demonstrated its 
ability to increase the output and at the 
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same time reduce the cost. Mr. Gar- 
forth’s trouble with his workmen was 
thus successfully overcome in that, with 
the aid of the machine, he was able to 
pay better wages and increase his out 
put materially. 

While making an investigation of the 
conditions in the English coal mines, 
Mr. L. J. Daft, of New York, who has 
as extensive an acquaintance with the 
American mining methods as any man in 
this country, said, concerning the Diamond 
or *‘ Garforth” machine: 

“JT found the Garforth built almost 
exactly the same as the old well-known 
Gillet & Copley machine, which has been 
built at Barnsley, England, for many 
years, except that it has more powerful 
cylinders, and the disc on which the cut- 
ting bits are inserted is made sufficiently 
large in diameter to undercut 5 feet deep. 
I also noticed that it makes a_ higher 
curve or undercut, and hence, if cutting 
in coal makes more slack, at the same 
time making more room for the coal to 
roll out in good shape. In this instance 
the machine was doing the undercutting 
in a strata of bastard coal and _ slate, 
some 6 or 7 inches thick, which lies im- 
mediately beneath the coal seam. It 
was taking out virtually the whole of 
this dirty band, which left ample height 
for the coal to fall, and which did fall, 
too, shortly after it had been undercut. 

“Tt was doing its work rapidly, but I 
think I noticed that the strain on the 
machine, owing to the increased diam- 
eter of the cutting disc, was greater than 
on other machines having smaller discs, 
and, consequently, the repair bills on this 
machine will no doubt be greater. This, 
however, is an unimportant matter, when 
you take into consideration its marked 
increased capacity, which by far out- 
weighs the question of repairs. I con- 
sidered this the best long wall machine 
I have ever seen in operation. 


“They have a number of these ma- 
chines working in this particular seam, 
and in connection with which the Inger- 
soll] machine is now being used _ for 
driving some of the headings, and prepar- 
ing the territory for the operation of 
the Garforth machine.” 

Accompanying this sketch are two 
illustrations of this machine, one showing 
it prepared for undercutting at the level 
of the floor, and the other for under- 
cutting in the centre or top part of the 
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vein. In the first will be noticed that 
the machine stands very low, its height 
being less than 2 feet, which is of con 
siderable advantage when working where 
there is little space. Besides being capable 
of working in thin veins, it requires but 
2 feet 9 inches between the props or pack 
walls and the coal face. 


Electro-Pneumatic Operation of Blast 
Furnace Bells. 


One of the latest achievements in the 
operation of blast furnaces is the dis 
pensing with workmen on the furnace top. 
There are more desirable places to work 
than on the top of a blast furnace, and a 
number of recent accidents have fully 
demonstrated that it is dangerous as well 
as undesirable. Modern furnaces are no 
longer charged by hand barrows hoisted 
to the top and then dumped into the hopper 
by a crew of men; they are charged by 
mechanical means, the machinery being 
operated at the bottom of the furnace. 

To a great extent the single bell and 
hopper has been supplanted by the double 
bell and hopper, and where this has been 
done the efficiency of the furnace has been 
increased by the saving of the gas that 
formerly escaped from the top of the 
furnace every time the bell was lowered. 

The use of two bells has led to a more 
perfect means of operating them. 

When two bells are used it is always 
desirable that one should be closed before 
the other is opened, and this should be 
done without any liability of failure on the 
part of the apparatus, or any mistake made 
by the operator. 

The Union Switch & Signal Company, 
of Swissvale, Pennsylvania, manufactures 
an electro-pneumatic apparatus that accom- 
plishes this in a most satisfactory manner. 
It is strictly interlocking, and one bell can- 
not be lowered until the other is in place. 

This company has just finished install 
ing this apparatus on six furnaces for the 
Lackawanna Steel Company, of Buffalo, 
N. Y. These are the largest and most 
modern furnaces in the country, and are 
the first to be equipped with apparatus of 
this kind. 

The equipment in general is shown by 
cuts 6 and 7, taken from the top of the 
furnace, and at the skip hoisting-house at 
the bottom; it is shown in detail by Figures 
Ope ae ae tee ae 
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Figure 1 shows the device as it is con- 
nected to the operating air cylinders used 
to lower the bell at the top of the furnace. 

Figure 2 shows the push button appara- 
tus used to operate the valve mechanism. 
This is placed, together with a storage 
battery, switches, etc., in the skip hoisting- 
house at the bottom of the furnace. 
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SECTION A-A, 








FIG. 4. 


Figure 3 shows the arrangement of 
wiring, contacts, valve operating mechan- 
ism, indicating device, batteries, etc. 

Figure 4 shows the circuit controller in 
detail. 

Figure 5 shows the detail of electro- 
magnets, pin valve, piston and slide valves, 
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As shown in Figure 1, the valve oper- 
ating device is located at the bottom of 
the operating cylinders. The duty of this 
valve mechanism is to open and close the 
air valve leading to the operating cylin- 
ders. The operating cylinders are single 


acting, taking air at the bottom of the 
only; this 


piston raises one end of a 















































SECTION B-B. 


walking beam, thereby causing the lower- 
ing of the bell attached to the other end 
of the beam. ‘The bell is raised to the 
closed position after the air is exhausted 
from the cylinder by the force of gravity 
acting on the counter-weights attached to 
the beam on the same end as the piston. 
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N is the circuit controller; it is entirely 
protected from the weather; it is shown in 
detail in Figure 4. 

When the bell is down the circuit con- 
troller opens the circuit as shown at a and 
b, Figure 3, and also opens or closes indi- 
cating circuit as shown at C and D. 

P are two arms attached to guide M 
that operate the shaft of circuit controller 
by making contact with arm O when the 
bell is lowered or raised. 

Guide M is attached to the same beam 
as the piston of operating cylinder, and in 
line with the piston. 

Figure 2 shows the push button and 
indicating apparatus. This can be placed 
at any distance from the top of the fur- 
nace, as the only connection is electrical, 
and that by means of a seven-wire cable 
placed in iron conduit. The bells are 
lowered or raised by pressing the desired 
button shown at the lower part of the 
instrument. 

At the upper part of the indicating device 
are two glass windows, through which 
may be seen the indicating card 4, Figure 
2. The central part of this indicating card 
is red, and shows red when the bell is 
traversing from one extreme to the other. 
The upper part of the card is marked 
“down” and the lower part “up,” thus 
showing through the small windows when 
the bell is in either of these positions. 

The electro-magnets B and C control 
the movements of indicator card 4 through 
the medium of armature D, which is 
attracted toward B or C, as the case may 
be, when the circuit is closed or opened 
through circuit controller N as shown in 
Figure If. 

The electrical connections are shown at 
Figure 3. 

As seen in Figure 3 the bell A cannot 
be lowered unless bell B is up in place, 
contact at b made, and a complete circuit 
established through electro-magnet E. 
The same is true of bell B; it cannot be 
lowered unless bell 4 is up in place, and 
the circuit completed through contact a 
and operating electro-magnet F. 

Figure 4 is self-explanatory, the circuit 
being open when arm A is horizontal, and 
closed when arm has partly revolved above 
or below the horizontal position, thereby 
making contact at points B and C or B 
and D, whichever is desired. 

Figure 5 shows the electro-magnet oper- 
ating valve. The closing of the circuit 


through electro-magnet A lowers the pin 
valve B, opens the valve at C, and closes 


the valve D, thereby allowing air to fill the 
space £ and move piston F to the left, 
causing the movement of the D valve to 
the left, and opening inlet port, allowing 
air to enter the operating cylinder that 
hoists the bell. 

The breaking of the circuit demagnetizes 
electro-magnet A, and allows the pin valve 
5 to rise, due to the pressure of the spring 
H at the bottom; this closes valve C and 
opens valve D, allowing the air to escape 
from space E through valve D and exhaust 
opening K. ‘The pressure being removed 
from piston F, the D valve is at once 
moved to the right by means of piston L, 
which is at all times connected with the 
air supply; this allows the air to exhaust 
from the operating cylinders through the 
D valve and exhaust port, thereby hoist- 
ing the bell. If at any time the bell should 
not be completely hoisted, owing to the 
hopper not being entirely empty, the indi- 
cating device will show red, and the other 
bell cannot be lowered until the hopper is 
empty or the obstruction removed. 

Should necessity demand it, a mechani- 
cal device operated from the top of the 
furnace is provided for hoisting or lower- 
ing either bell singly or together. This 
is done by removing cover M or plug R, 
Figure 5, from the electro-magnet and 
pressing down on pin valve D, Figure 5. 

There is a great saving of air in this 
device over the old way of having an air 
valve at the bottom of the furnace at the 
end of a long air-pipe, for the pipe and 
the cylinder had to be filled with air at 
each operation. The apparatus here de- 
scribed moves the bell very quickly and 
with little jar. 

The time required to lower or raise the 
bell of a large furnace is about ten or 
twelve seconds. The power required is 
insignificant, being but nine watts, or about 
oor2t H. 

Current is furnished by four small 
storage cells, two being used while two are 
being charged or held in reserve. One set 
of two cells will operate the apparatus for 
forty-eight hours. 

The battery is charged from any source 
of direct current; in this instance it is 
supplied from 220 volt direct current mains 
through three two ampere resistance lamps 
in series. 

Owing to the small current consumed, 
a gravity or other form of primary battery 
can be used. 

L. H. THULLEN. 
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The Hydraulic Installation at the Panuco 
Mines in Mexico.* 


The gold and silver mining properties 
of the Compania Minera de Panuco are 
situated on the western slope of the 
Sierra-Madre Mountains, about 70 miles 
inland from the port of Mazatlan. Their 
mill is almost centrally situated amongs! 
the various mines, several of the winding 
shafts being close to the mill, probably 
within 400 meters. 

In exceptionally dry seasons the whol: 
of the milling and mining machinery is 
run by water power, assisted at times by 
steam power; in average seasons, how- 
ever, the whole plant is run by water 
power alone. ; 

The water-power system comprises 
two reservoirs of different altitudes 
above the power station, which are re- 
spectively termed the high level and the 
low level dams or reservoirs. 

The high-level reservoir comprises a 
dam of about 9,500 cubic meters of 
masonry, with a mean height of about 12 
meters and a maximum height of 20 
meters above the bed of the reservoir, 
which forms a natural watershed of 
about 800,000 cubic meter capacity, with 
an approximate maximum vertical height 
of 2,250 feet above the turbine nozzles. 
The reservoir is tapped a little distance 
from the masonry dam by a steel pipe 
line of varying diameter, from 16 inches 
downwards. This pipe line, which is 
about 8 kilometers in length, is laid 
above ground, the underside of the pipe 
being about 12 inches above the ground. 
It is supported by the flanges resting 
loosely on cast-iron plates, which in turn 
rest on a block of stone sunk not more 
than 6 inches into the ground. This 
tube line conveys the vertical head of 
water of 2,250 feet direct to the high- 
level turbines. 

The low-level reservoir consists of a 
masonry dam of about 2,200 cubi> meters 
of masonry work between two cliffs, that 
form the sides of a small mountain creek, 
by which means a reservoir is formed of 
about 200,000 cubic meters capacity. 
From one side of the dam the water is 
tapped by an 18-inch steel pipe line. 
which conveys a vertical head of water 








*Abstract of a paper by Horace L. Short, read 
before Institution of Mining and Metallurgy, London, 
as published in the Engineering and Mining Journal. 
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of 240 feet for a distance of about 3 
kilometers, to the power station. 

The water-power plant above ground 
comprises six Pelton wheels, so arranged 
as to drive the entire milling plant and 
machinery, either by the high-level sup- 
ply alone or the low-level supply 
alone, or the two running together. All 
the turbines are belted direct, where 
possible, on to the main countershafts of 
the various departments of the mill and 
engineering shops, and to air-com- 
pressors, for the distribution of energy 
to the distant parts of the premises, not 
exceeding 2. kilometers. Electrical 
energy is only being used for lighting 
purposes. 

In unusually dry seasons the turbine 
nozzles are changed to a smaller size, 
sufficient to run about 75 per cent. of the 
whole machinery, while the remaining 
25 per cent. is run by steam power. 

The spent water from all turbines is 
collected in a small reservoir, and is con- 
ducted by means of a steel pipe line, 18 
inches diameter, down the shaft of one of 
the mines near the power house, on to a 
Pelton wheel driving a pair of horizontal 
air compressors, situated at a depth of 
about 130 meters below the water level 
in the above-ground power house reser- 
voir; these compressors, 24 by 24 inches, 
being belted from the turbine to run at 
120 revolutions per minute. 

A tunnel about 600 meters in length, 
with a slight fall from the turbine well, 
carries off the spent waters from the 
turbine to the outside of the mine (see 
illustration). This tunnel is driven 
mainly for this.purpose, but at the same 
time it drains the upper workings, and 
also cuts off 130 meters head of water, 
pumped from the lower workings; it also 
aids in the ventilation of the mines, and 
serves as a prospect drive, several pay- 
able veins being encountered. In this 
position the compressors are centrally 
situated for the distribution of com- 
pressed air to the various winding and 
hauling engines, pump and rock drills 
in the mine. 

It may be of interest to mention a few 
small details which materially add to the 
successful running of the installations. 

By using buckets with the dividing 
edge and lower lip filed to a knife edge, 
and the water surface of the bucket truly 
filed and polished, the brake horse power 
is increased fully 10 per cent. over that 
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obtained with buckets not filed and pol 
ished; this refers to the high-level tur 


bines, where 






















to 2 per cent. according to size of nozzle 


used. 
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the greatest diameter of The starting and 
nozzle used does not exceed 7 inch which were close to the turbines, consist 
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diameter. In the low-level Pelton of one massive 6-inch 


wheels, however, where nozzles from 2 
to 3% inches diameter are used, the effect 
is not so great, not being more than 1 





gate valve. 


together with a small by-pass gate valve 


to each turbine, whose area 


was about 


double that of the average nozzle used 

















COMPRESSED AIR. 2564 


with the turbines. This by-pass is, of 
course, to relieve the main valve from 
the excessive one-sided pressure, so that 
it may be opened without undue exertion, 
and without running the risk of scor ng 
or damaging the valve face. 

The pipe line is fitted with several 
specially constructed spring relief valves; 
these are mainly for the purpose of re- 
lieving the almost instantaneous rise of 
the pressure, and consequent shock that 
arises, owing to the ram action that 
takes place when the water issuing from 
the nozzles is suddenly arrested either 
entirely or partly. On several occasions 
accidents of this class have happened, 
but they were chiefly caused by un 
looked-for intruders; on one occasion 
the nozzle was found blocked by a small 
fresh-water fish; on another occasion by 
a fresh-water lobster, and a large eel 
although every precaution was taken to 
guard against such intruders. 

Refuse oil and “ swarf” from the mill 
ing and mining machinery is found to 
form a very good protective surface 
against oxidization, when smeared over 
the exterior surfaces of the air and water 
pipes inside the mine; this treatment 
gives much better results than either tar 
or paint. 

All belt pulleys in connection with both 
the milling and mining machinery 
throughout are of unusually large 
diameter, and all belts are run at an 
unusually high speed. The following 1s 
an instance in point: A 12-inch wide six 
ply canvas-rubber belt running at the 
unusual speed of 7,500 feet per minute, 
over pulleys 36 inches and 120 inches 
diameter, respectively. This was ex 
amined after running continuously at 
this speed night and day for two years, 
and was found to be practically in as 
good condition as when first put on; 
and an 18-inch wide six-ply belt running 
at 5,000 feet per minute, under similir 
conditions to the above, gave equally 
satisfactory results. In all cases diago- 
nally riveted joints in the belts were found 
to be preferable and more reliable than 
laced joints. 

All pulleys from 36 inches diameter 
upwards are built with hardwood belt 
faces, wrought-iron spokes (disks in the 
smaller sizes), and cast-iron bosses. The 
chief advantages of these pulleys are 
that they can be quickly and cheaply 


built; are very light and strong; and that 
a carpenter can turn the belt face of a 
10-foot diameter by 24-inch face belt 
pulley in its working position, in two 
hours. If the shaft runs a little eccen- 
trically, the belt face runs perfectly truly, 
which would not be the case if the pulley 
had been turned up‘in the table. Again 
it is often found that large, broad belts 
stretch more on one side than the other, 
with the result that the belt tends to run 
off the pulley; the remedy for this is te 
turn the crown a little nearer to one side 
of the pulley than the other. With a 
wood rim pulley this can be done while 
the belt is running, no stoppage being 
necessary; in fact, the operation can be 
performed in a few minutes, whilst with 
the iron pulley it is sometimes a very 
serious and difficult matter. If the belt 
face of the pulley is made properly, and 
of hard and _ well-seasoned wood, the 
face will last for six or eight years, 
and it is only a question of an hour, 
perhaps, to skim up the face again, and 
the pulley will be as new. 

In the belt-driven air compressors (24 
by 24 inches), which are of American 
manufacture, great trouble was at first 
experienced with the flywheel driving 
belts, and it was impossible to run the 
compressors up to more than 40 pounds 
to the square inch air pressure, owing to 
the excessive vertical flapping of the 
belts, which were very soon destroyed. 
This, of course, was due to insufficient 
mass in the flywheel rim, which was in- 
creased 50 per cent. by the addition of 
cast-iron segments, bolted on to the 
underside of the rim; this addition 
enabled a pressure of 75 to 80 pounds 
per square inch to be attained, without 
undue injury to the belts, and no trouble 
was afterwards experienced from this 
cause. These air compressors have a 
water cooling jacket round the cylinder 
and cylinder covers, and_ indicator 
diagrams were frequently taken to as- 
certain the efficiency of the water cooling 
system. From the diagrams taken with 
and without the cooling water in opera- 
tion, a difference of from 5 to 7 per cent. 
was shown in favor of the cooling 
system, the air pressures being 45 and 75 
pounds per square inch receiver pressure. 

All air and water pipe flanges are made 
extra heavy and of special form, to em- 
ploy the least possible number of bolts. 
Generally two bolts are used in pipes up 
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to 4 inches diameter, and three in the 
larger sizes. 

All air mains are of light steel tube 
from 10 inches diameter downwards 
The oil that escapes by the oil collectors 
near the air cylinders is carried, by the 
compressed air, along the air pipes and 
the greater part is deposited on the inner 
surface of the pipe line; therefore, 
although this oil is lost at the collectors, 
it serves to prevent oxidization of the 
inner surface of the pipes, and serves the 
two-fold purpose of enabling a thin tube 
line to be used, and of preventing rust 
from being carried along by the air in 
the pipes to the various engine cylinders, 
which, of course. would be highly detri 
mental to the inner surface of the cylin 
ders, valves, etc. It was found that the 
oil collected from the compressor cylin- 
ders (heavy cylinder oil) could be ad- 
vantangeously used over again three 
times, each time being thoroughly 
strained before using. It should not be 
mixed with new oil, but used by itself, 
and fed into the cylinder with a sight 
feed lubricator. 

Thin sheet asbestos near, and brown 
paper at a distance from, the compressor 
cylinders, was used for making all air pipe 
flange joints, the ordinary rubber pack- 
ing, besides being more expensive than 
the above, being entirely unsuited for the 
purpose, as the oil, carried along the 
pipes by the air, rapidly decomposes the 
rubber; innuinerable and constant lcak- 
ages result, and frequent stoppages are 
necessary in order to replace the packing. 

The following system was adopted in 
a flywheel pumping engine, running on 
compressed air, used expansively in a 10 
by 20-inch cylinder, with expansion valve. 
A super-heated jet of steam is admit‘ed 
at either end of the cylinder during the 
admission of air, through fine perfora 
tions directly opposite to the air ad 
mission ports; the steam is generated in 
a small vertical boiler close to the 
engine, the steam pressure being a littl 
above the air pressure, and both air and 
steam can be cut off independently of 
each other at any part of the stroke. 
Many tests went to show that the system 
was very economical and well worth 
adopting. To use air expansively, it is 
absolutely necessary either to heat th 
air sufficiently to prevent freezing up the 
exhaust port, or some means must be 
adopted to prevent the exhaust port 


being stopped up with ice; otherwise 
excessive back pressure has te be over 
come by the piston. Heating the air is 
the simplest and best method of over- 
coming this difficulty, as it not only 
clears away the ice, but it also conduces 
to economy. The above system can easily 
be applied to existing engines at small 
cost, and will soon pay for itself several 
times over. The reason that the elec 
trical transmission system was not 
adopted in any of the above installations, 
was chiefly due to the fact that in the 
milling and engineering department the 
conditions were such as to allow the 
turbines to be belted directly to all the 
main countershafts; secondly, as a large 
number of rock drills are used in the 
mines, and as, up to the time of the 
commencement of the installations, no 
satisfactory electric rock-drilling system 
was upon the market, it was deemed ad 
visable to use compressed air for this 
purpose, as its use also enables the rock 
drill to be used in headings where there 
is poor ventilation and oppressive tem 
perature. The exhaust air from the drills 
not only materially aids in the ventila 
tion, but also considerably lowers the 
temperature of the surrounding air in 
the immediate vicinity, thereby enabling 
the operators to perform their work 
under better conditions than would be 
the case if an electric rock drill were 
used. 

In the machine shops many pneumatic 
tools are in use; the steam hammers in 
the smiths’ shops are run by compressed 
air in place of steam; the largest hoisting 
plant is run direct by a water-power 
motor, and the general existing circum 
stances seem to point in favor of com- 
pressed air being used for general under- 
ground purposes; and this, after the 
fullest consideration, has been finally 
adopted, and the general results obtained 
after its installation fully justify its 
adoption. 

The total available power of the 
above-ground turbines together, is be 
tween 750 and 800 horse-power for three 
months in the year, while an average 
output of about 400 horse-power can be 
obtained by judiciously manipulating the 
high and low level water supplies through 
out the year, the requirements of the 
mill and engineers’ shops being about 
450 horse-power. 


The underground power capacity is 
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about 250 horse-power, which, in the wet 
season, can be raised to 350 horse-power, 
if desired. 

The whole plant has given entire satis- 
faction, and has enabled the company to 
open up additional low-grade veins, 
which they can now work at a profit. 

In case the metal in the mines should 
give out, the plant can be very cheaply, 
turned into an electrical power station, 
for the transmission of energy to the 
various other mining properties which 
surround the mines of this company. 


Compressed Airin the Elevation of Tailings,* 


A good deal of experimental work has 
been done from time to time on th 
application of compressed air to the 
elevation of wet pulp. On account of 
the flat nature of most of our mill sites 
elevation of the pulp has to be provided 
for, and the various methods in vogue 
show considerable loss of time in the 
replacing of wearing parts. During the 
last two years the writer has carried out 
a great many experiments with a view of 
devising an elevator that will give con 
tinuous work with a minimum of wear. 

The results do not show a_ high 
efficiency for the power employed, but 
the lift 1s continuous in operation, very 
cheaply installed, and possesses no wear 
ing parts. The lift was tried working in a 
bore hole of & inches diameter, but in 
many cases it is More convenient to sink 
a small well for the purpose. The result 
to date showed that the most efficiency 
was obtained when the depth of the well 
was not less than the height of the lift 
required. The pressure of air required 
in pounds per square inch was (approxi 
mately) half the number of feet to be 
lifted. In the majority of cases the lift 
required varied between 20 feet and 50 
feet, and the air pressure required be 
tween 10 pounds and 25 pounds per 
square inch, 

In most existing installations the air 
compressors in use were delivering air 
to the receivers at about four times that 
pressure, and when air so compressed 
was expanded to. perform its work at a 
reduced pressure, it was apparent that 
the power exerted in originally com- 
pressing the air above the working 

*Paper by J. W. Archibald, in Transactions of 
Australasian Institute, M. FE. 
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pressure required at the lift was abso- 
lutely lost. 

Thus, at the Mount Malcolm mines it 
was found that the lift only gave an 
efficiency of 35 per cent. of the com- 
pressor, under the following conditions: 
Height of lift above surface of 


WE si coisa ha do aca eals ores 52 ft. 
Deptt Of wells asics seats wastueeves 54 ft. 
Air pressure at receiver per 

square ineh........ sme See 


Reduced air pressure at lift....... 27 Ib. 
The air was conducted from the re- 
ceiver through a reducing valve to the 
lift. The rising main was a 4-inch black 
pipe, and the air inlet through t-inch 
pipe. This elevator was capable of liit- 
ing 100 tons tailings in 24 hours. The 
most wear was shown on the top bend 
which had a life of about six months; in 
the rest of the pipe the wear was normal. 
In this instance, had the air been taken 
direct from the compressor at the work- 
ing pressure of 27 pounds, the lift would 
have shown a much higher efficiency. 

It became apparent that to work this 
system with economy, an independent 
compressor, designed expressly for giv- 
ing large quantities of air at low 
pressure, must be employed. The writer 
subsequently installed two such—one at 
the Guests Gold Mine, Mount Morgan, 
and a similar one at the Lancefield Gold 
Mine, Laverton. In both cases small 
compressors were geared on to the line 
shaft, and they delivered their air. with- 
out any receiver, direct to the foot of 
the lift. Under such conditions the only 
back pressure on the compressor was the 
weight of a column of water equal to the 
submerged part of the lift and the rising 
or falling of the level of the surface of 
the well was a perfect governor to the 
compressor. Unfortunately. it has been 
found impracticable up to the present 
to calculate the efficiency returned by the 
lift under these conditions, on account 
of the difficulty in arriving at the actual 
horse power used by the comp-essor, 
but in both cases these lifts are re- 
garded as eminently satisfactory by the 
managers. 

It appeared to the writer that under 
the last-named conditions the efficiency 
of this lift was much greater than had 
hitherto been estimated. The followine 
data, however, taken from observations 
at the Guests Gold Mine, do not show a 
high efficiency. This was probably due 
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to the fact that the compressor was a 
very crude one, and that being above the 
capacity required, the back pressure of 
air may have averaged less than the 
figures taken. At this mill, of 20 stamps, 
there is 11.25 cubic feet of pulp, contain 
ing 93 pounds sand, delivered per minute. 
This was elevated 28 feet, equal to a lift 
of 21,000 pounds 1 foot per minute. 
Theoretically this would require 11.25 
cubic feet of air, at a pressure of one 
atmosphere (or 22.5 cubic feet atmos 
phere) delivered to the lift per minute, 
and this would work out at the equiva- 
lent of one horse power. But as the 
capacity of the lift was considerably 
greater than was required. the suface of 
the pulp was generally about 4 feet 
below the top of the well, and the lift air 
gauge showed apressure of from 9 pounds 
to 11 pounds. | This lift has a 4-inch 
column air inlet through t-inch pipe; 
depth of well, 28 feet; height of lift, 27 
feet. The compressor took 50 cubic feet 
of atmosphere per minute, which, at 11 
pounds pressure per square inch, was 
(approximately) 32 cubic feet, and as 
that was brought from the air com 
pressor cylinder directly into contact 
with the cold pulp, there would be a 
considerable loss due to the lower tem- 
perature. This had not been accurately 
determined, but he estimated it at about 
14 per cent. (on the basis of 18 per cent. 
of one atmosphere), and, making allow 
ance for that, they would have 29.7 cubic 
feet of air at the temperature of the 
pulp. Therefore, the volume of com 
pressed air in the rising main would be 
at 2.64 to 1 of pulp—an average com- 
pression of 6 pounds of air. At I! 
pounds pressure the average load against 
the compressor piston was 8.914 pounds 
per square inch, which would work ou 
in the compressor employed at 2.165 
horse-power. This was employed to lift 
(approximately) 21,000 pounds 1 foo 
per minute, showing an efficiency of only 
32 per cent. of the power required for the 
compressor. 

The principal points in favor of this 
system are: 

1. Cheapness of installation. 

2. Absence of wearing parts. 

3. Uniform continuity of operation. 


The cost of installation involves. the 
sinking of a well or bore hole to the 
depth required to be lifted, and an 


ordinary pipe of the size required from 


the bottom of the well to the delivery 
point, and anair pipe fromthe compressor 
to the bottom of the delivery pipe. 
When the rising column was of a size pro 
portionate to the volume required to bi 
lifted, there was very little sign of wear 
on the pipes, except on the top bend 
which wore out on top in about six 
months. 

Regarding uniformity of operation, 
when the installation was once made, 
there was no chance for anything to go 
wrong. Pieces of stone, which might be 
washed into the well through the breal 
ing of screens, were carried up through 
the pipe without difficulty. 

At both the mines mentioned there had 
been no stoppage during the last nine 
months from any cause due to the faulty 
working of the elevator. At the Guests 
mine the pipe was vertical to the re 
quired height, and thence horizontal 
over a series of vats; but the rising 
column may also be taken in a sloping 
direction, 

As the efficiency of all comp-essors 
decreases in proportion to the pressure 
required, it is evident that the pneumatic 
elevators will give greatest efficiency 
where the lift required is not very high. 
In cases where the lift required is not 
excessive, the cheapness of installation 
coupled with the unfailing continuity of 
ceperation, may be found to be stron, 
recommendations for employing — thi 
form of elevator. 


German Tests of Coal Machines. 


While the European mining engineers 
have not been so quick to take advantage 
of the recent inventions in coal-cutting 
machinery, yet they are deeply inter- 
ested in the subject, and the most enter 
prising of them have been using various 
types of coal-cutting machines for some 
time. 

\s in America, there are tests which 
invariably result in proving the advan 
tage of machine methods in coal mining 
Such a test is described in a recent issue 
of Glickauf, a German mining journal, 
which account was translated and ap 
peared in the Colliery Guardian, published 
in London, and is given in substance in 
this article. 

A previous experience with coal-cut 
ting machines, according to this German 
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authority, has demonstrated their ad- 
vantages and the special utility of the 
percussion machines for working under 
difficult conditions of bedding. It 1s 
a well established fact that the use of 
these machines results, as a rule, in a 
considerable diminution of the cost of 
labor per ton of coal, and an in- 
crease in the percentage of large coal 
and therefore an improved selling value, 
to which must be added the possibility 
of taking out seams that were hitherto 
classed as unworkable. If, notwithstand 
ing these advantages, the employment of 
machines on a large seale is still con 
fined to relatively few mines, the reason 
for this is mainly to be sought in the 
poor results that have been obtained in 
certain pits in consequence of the de- 
fective training of the men, ignorance in 
connection with the installation and 
working of the machines, and the selec 
tion of unsuitable forms of cutting bits. 

The chief object of the experiments 
was to ascertain the air consumption and 
amount of time required by the different 
machines (new and old) under condi- 
tions as near the normal as possible, a 
secondary object being to compare the 
efficiency of various cutting bits, and to 
deduce from the results conclusions as to 
the laws underlying the use of coal 
cutting machines in general. 

The experiments themselves were per- 
formed in the four bottom roads of two 
seams of bituminous coal, 22 inches and 
36 inches thick respectively, of normal 
solidity, the upper seam containing a 
2 inch parting of shale. The machines 
were under the charge of a skilled 
operator and two helpers. The neces- 
sary compressed air was drawn from an 
ingot-iron boiler, with a capacity of 
307 cubic feet, set up close to the work- 
ing place, and connected with the com- 
pressed air main. This boiler was also 
fitted with a spring pressure gauge, and 
work was continued until the pressure 
had fallen from 4-4% atmospheres to 
28-3 atmospheres. The volume of air 
consumed was determined according to 
the following formula: With a = given 
initial pressure, a, the volume of air in 
the boiler is (a-+/) times the cubical 
capacity of that vessel; and when the 
pressure has finally receded to b atmo- 


spheres the volume is (b+ /) times the 


capacity of the boiler. Hence the 
volume of expanded air consumed is 


(a+l) J—(6+ 1) J=(a+ 5) J. All that 
was necessary, therefore, was to deter- 
mine the difference of pressure at the 
commencement and end of the test, and 
multiply this difference by the capacity 
of the boiler. 

The results showed a comparatively 
low consumption of air in all the 
machines. Even the apparently consid- 
erable differences consequent on the 
varying dimensions, age of machine and 
kind of cutter, are almost destitute of 
importance when referred to the pe- 
cuniary outlay involved. With a good 
compressing plant, 1 cubic meter of com- 
pressed air at 4 atmospheres pressure 
cost ed. to 4d., or 3-16d. on the aver- 
age, and the consumption of air in 
undercutting I square meter of coal to 
the average depth of 68 inches ranges 
between 25 and 43 meters.-! Since these 
figures correspond with 5 and 86 cubic 
meters of air under 4 atmospheres 
pressure, the cost of the air varies be- 
tween Id. and 1!4d. per square meter, 
a practically immaterial difference. 
Greater importance attaches to the dif- 
ference in time consumed, the quickest, 
for a depth of 68 inches being twenty- 
one minutes, and the slowest thirty-four 
minutes, which, at the rate of 1°6 shillings 
per shift for the two men, makes a dif- 
ference of 4d. in the cost, or six times 
the difference due to the varying con- 
sumption of air. 

Following the English text the con- 
clusion to be drawn from this is that the 
volume of air consumed may generally 
be disregarded, attention being concen- 
trated on the rapidity of working, and a 
sufficiently strong construction of the 
machine to minimize the risk of loss of 
time through breakdowns. These con- 
clusions were also confirmed by numer- 
ous experiments, wherein the stoppages 
caused by defective construction or other 
sources of hindrance led to loss of time 
and money, and which, on account of 
their imperfect results, are not recorded 
in the table. In any case it cannot be 
ignored that small and light machines 
that can be worked by one man are ad- 
vantageous, although the advantage is 
confined to the saving of time effected 
in setting the machine up and dismount- 
ing, and would disappear in working 
places when more than one man is em- 
ployed at a time. Light weight is also 
of some importance in the case of steep 
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seams. The average time consumed in 
making the various cuts was as follows: 
20 inches, 19'7 minutes; 40 inches, 22°2 
minutes; 60 inches, 25 minutes; 68 inches, 
27 minutes; and 80 inches, 30 minutes 
per square meter undercut, and indicates 
the advisability of making broad cuts of 
segmental shape. 


Machinery in New Mexico Silver Mines. 





Introduction of modern methods in 
mining machinery is bringing a number 
of silver mines in New Mexico into a 
highly profitable state. Where extreme 
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drilling and hoisting machinery and a 
new working shaft sunk which greatly 
facilitates the removal of the ore. The 
power plant of the mines and the con- 
centration mill contains two 60 H. P. 
tubular boilers, one 50 H. P. slice valve 
steam engine, which supplies the power 
to the mill; a 10 H. P. slide valve steam 
engine operating a dynamo for electric 
lights, and a 16 x 18 inch Leyner steam 
actuated straight line air compressor. 
The air compressor furnishes air for 
eight New Water-Leyner drills and two 
hoists in the mine, and also, when re- 
quired, furnishes air for cleaning screens, 
etc., in the mill. The air is transmitted 
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difficulties were met with in making 
these mines pay under the old method, 
the present few years have seen some 
important changes. Among the most 
noteworthy are at Modoc Mine, in the 
County of Donanna, New Mexico. 

This mine has been equipped with air 
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to the mine by a 4-inch pipe at very little 


loss. In the concentration mill pneu- 
matic concentrators are used. 
The results of the use of dry con- 


centrators are being awaited with much 
interest by the mining men of that sec- 
tion, as many valuable properties have 
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remained idle for years simply for lack were obtained through the courtesy of 
of water or other means for cencentra- Mines and Minerals, which recently pub- 
tion purposes. lished an exhaustive description of the 


The illustrations used for this article mines in the Organ mining district. 
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WATER-LEYNER AIR DRILLS MOUNTED ON COLUMN WORK- 
, ING IN STOPE, AT MODOC MINE. 














CONCENTRATION FLOOR, MODOC MILL, SHOWING BATTERY 
OF HOOPER PNEUMATIC CONCENTRATORS. 
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Economical Repairs to Air Pumps.* 


In order to give what we considered 
the best practice for repairs to the 
9%-inch air pump an accurate account 
of both labor and material was kept to 
ascertain definitely the most economical 
way of doing the work creditably, and 
we have found that the following is the 
best. 

The practice of partially overhauling 
pumps on engines should only be in- 
dulged in to a very limited and unavoid- 
able extent. It has been found a much 
more economical and reliable practice to 
remove the pump from the engine and 
give it a thorough overhauling in the 
air-brake repair room, than to attempt 
to repair it on the engine in the round 
house 

We have adopted the plan of over- 
hauling air pumps at our general shop. 
This eliminates improper repairs being 
made at the smaller, outlying places, and 
the carrying of extra stock at those 
points for making repairs, which is one 
of the greatest expenses attached to a 
railroad company. It can be readily 
seen that the repairs to air pumps will 
be much more satisfactory and economi- 
cal when done at a general, centralized 
point, and under the direct supervision 
of a competent and thorough air-brake 
man. There are two very important 
factors we must bear in mind; first, 
‘Workmanship ”’; second, “ Standards.” 
Only such men who have proved them- 
selves competent and who have been 
thoroughly instructed by the general air- 
brake inspector, should be employed on 
repairs to air pumps. Standard sizes 
and parts should be adhered to as much 
as possible. 

Air pumps should first be put into a 
vat or tank containing a strong solution 
of lye, and allowed to soak until all 
grease and dirt have been removed. 
Steam should not be admitted direct 
into the vat, as with this method the 
solution is rapidly diluted. A coil with 
a drain should be used. The pump should 
be removed from the vat and thoroughly 
blown out with steam until all ports and 
passages are perfectly clear. This work 
should be done by a helper. The pump 


*Correspondence by Mr. Otto Best. Air Brake In- 
spector of the N. C. & St. L. Railroad, at Nashville, 
Tenn., as published in Railway and Locomotive 
Engineering. 
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should then be turned over to the air 
pump repair man, and_= should’ be 
thoroughly dismantled. 

The practice of scraping main valve 
bush No. 75, and applying a new one 
instead, is an -extravagance, to say the 
least. The main valve bush should be 
pressed out of the head, put in a lathe, 
and bored to 35-16 of an inch, after 
which a bushing should be turned to fit 
the main valve bush that has’ been 
bored, and should be forced in, bored to 
standard size and properly faced, ports 
to be drilled through the new bushing. 
The bush is now ready to be pressed 
back into the- head. This work can be 
done for 85 cents, and against $4.75 for a 
new bush is a saving of $3.90. 

The left main valve cylinder head 
should be placed in a lathe and bored to 
2 3-8 of an inch, after which a bushing 
should be turned and pressed into the 
head, bored and faced to standard size, 
and ports properly drilled. This work 
can be done for 40 cents, and against 75 
cents for a new head, is a saving of 35 
cents. 

The large and small main valve piston 
packing rings Nos. 78 and 80, should be 
removed and new ones applied and prop 
erly fitted. Our experience has been that 
home-made rings do not give the proper 
wear and life that rings furnished by 
the Westinghouse Air-Brake Company 
do. The main slide valve and its seat 
should be properly faced. When the 
main slide valve has 3-64 of an inch play 
between shoulders of the main valve 
stem, it should be scraped and a new 
valve applied. 

Next remove the reversing valve 
chamber bush No. 73, and apply a new 
one. Also apply a new reversing valve 
No. 72. We have found that when bush 
is renewed an old reversing valve should 
never be applied. 

Three-sixty-fourths of an inch play be 
tween valve No. 72 and reversing valve 
rod, when valve is new, calls for a new 
rod; however, templets should be used 
to ascertain which part is worn and 
needs renewing. 

It should also be noted that the re- 
versing valve chamber cap is properly 
fitted on bush No. 73 and on the head 
proper. 

Care should be taken that the distance 
between the knob on the end of the re- 
versing valve rod and shoulder is of the 
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proper length, the reversing valve plate 
should be removed to ascertain the exact 
condition of the under side. If worn on 
either side, apply a new plate. 

Steam piston and rod No. 65 should 
be examined, and it is quite essential 
that the rod be perfectly true. New 
piston packing rings should be applied. 
Great care should be taken in the work- 
manship in applying rings, otherwise the 
pump will blow, and back pressure will 
be materially increased. 

When a packing ring is cut, that por- 
tion of it nearest the ends has a tendency 
to remain straight. When the ring is 
reduced to the size of the cylinder, the 
result is a poor fit for almost one-third 
of the circumference. To obviate this 
trouble, and thereby secure better fit- 
ting rings, it is necessary to either file off 
the outside of the rings nearest the ends, 
or turn them up in lathe after the rings 
have been cut. Either plan will do, 
just so the rings are made to fit the 
cylinder properly. The same is appli- 
cable to the air cylinder piston packing 
rings. 

In applying piston No. 66 it is desira- 
ble that lock nuts should be used on the 
end of the piston rod, as furnished by 
the Coffin-Megeath Supply Company, 
Franklin, Pa. 

It is the most advisable and most 
economical way, when necessary to bore 
steam and air cylinders, to bore them to 
a standard of 954 of an inch and apply 
new pistons and rods. 

The centerpiece needs more than pass- 
ing notice. If the piston rod has been 
turned down in order to true it up, new 
glands should be applied, and as close a 
fit on piston rod without binding. 

Stuffing box nuts should fit nearly, and 
the box itself should be carefully exam- 
ined to see that it is properly secured 
and tightened in the centerpiece. Air 
valve seat No. 87 and valve cage No. 88, 
when worn, should be removed and new 
ones applied; also new air valve No. 86. 
Care should be taken that the lift of air 
valves does not exceed 3-32 of an inch. 

It is not advisable nor practicable to 
use new air valves with old valve cages 
or valve seats unless seats are properly 
trued. All copper joints should be 
annealed. 


All repaired pumps should be put on a 
test rack and run a sufficient length of 
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time to assure their efficiency before 
being placed in active service. 

By following the above recommended 
practice of repairs, the failure of air 
pumps on our line of road has_ been 
reduced to a minimum. For the year 
ending June I, 1903, there were but three 
air pump failures, which were reported as 
follows: * Reversing rod broke.” “ Main 
piston rod broke,” “ Reversing plate bolt 
worked out.” 





Track Tamping with Air Blast. 


When steel ties were laid on a section 
of track on the Bessemer and Lake Erie 
Railroad, through Greenville, Pa., two 
years ago, it was found that tamping 
with bars or tamping picks could not be 
effectively performed. To meet the 
emergency an air block tamping appa- 
ratus was arranged, which, it is said, did 
the work very satisfactorily. 

The steel ties used were of the in- 
verted trough section, with flaring sides, 
about 3!4 inches deep. The rail was fas- 
tened to the tie by means of bolts and 
clips, the former being passed through 
the top table of the tie. The ballast used 
was broken slag. In surfacing the track 
the desired end was secured by blowing 
pulverized slag in the ends of the ties to 
fill the space caused by lifting the rail to 
grade. 

This track tramping apparatus con- 
sisted of a blower clamped to rails, 
turned by two cranks. The blast thus 
secured passed through a hose con- 
nected with a piece of pipe crooked at 
the bottom to insert under the ties. The 
material for ballasting was heaped into 
a funnel or hopper at the top of this 
piece of pipe. 

The idea of tamping tracks by blowing 
fine gravel or other material under ties 
with an air blast is by no means new. 
Mr. F. R. Coates, now chief engineer of 
the Chicago Great Western Railway and 
then road master of the New York divi- 
sion of the New York, New Haven and 
Hartford Railroad, made some experi- 
ments in this direction six years ago. 
He investigated this idea and was quite 
encouraged with the results. Subse- 


quently, however, this subject seems to 
have dropped out of sight until utilized 
by the Bessemer and Lake Erie Rail- 
road. 
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Compressor Plant at Terminal Station. streets, Chicago, was given in a recent 

~ number of the Western Electrician, a 

An interesting description of the new Chicago publication. Under the title, 

passenger terminal station of the ‘ Electricity in the New Rock Island 
Chicago, Rock Island & Pacific, and Lake Shore Terminal Station in 
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station were described. In the course of 
the article the following reference was 
made to the compressor plant: 

“Of considerable interest are the 
electrically-driven air compressors. They 
were furnished by the Ingersoll-Ser- 
geant Drill Company, and are both of 
the cross-compound type, one having a 
capacity of 500 cubic feet per minute and 
the other 1,000 cubic feet. The air is 
used for testing air brakes in the yards, 
pumping water from the deep well into 
a large tank, from which the other pumps 
draw their supply, for cleaning cars and 
also for various purposes around the 
plant. The compressors are driven, as 
shown, by two large motors—one of 
150 horse-power and the other of 75 
horse-power—to which they are con- 
nected by the Renold silent-chain drive. 
It is said that the larger compressor is 
one of the heaviest applications of this 
driving system yet made.” 

There were several illustrations for 
this article, one of which was a picture 
of the electrically-driven compressors, 
which is reproduced through the cour- 
tesy of the Jlestern Electrician, on 
the opposite page. 





Smallest Air Engine Ever Built. 


To compressed air has come the dis- 
tinction of operating the smallest engine 
in the world, This remarkable piece of 
mechanism was built by Mr. A. G. Root, of 
Danbury, Conn. It rests on a ten-cent 
piece, and stands no higher than the 
same coin on its edge, and yet is so per- 
fect in its construction that a slight air 
pressure operates it with all the pre- 
cision of a huge Corliss. 

This tiny engine, which will probably 
be seen at the St. Louis Exposition next 
summer, was built by Mr. Root without 
drawings or model, simply making one 
part and fitting the next one to it. “It 
was all done by hand and occupied his 
spare time for nearly a year. 

To give some idea of the size of this 
miniature air engine the measurements 
of the various parts will be of interest. 
They are given in 64ths, 32ds and 
16ths of an inch. No part is % inch in 
any direction. The steam chest is 6-32 
by 9-32 of an inch, and the cylinder is 8-32 
by 9-32 of an inch, with a stroke of 2-32 of 
an inch. The main shaft has an extreme 


length of 5-16 of an inch, and has attached 
a flywheel 7-16 of an inch in diameter ; the 
largest diameter of the shaft is recorded as 
3-64 of an inch. There is a band of gold 
7-64 of an inch wide; the crank has a 
length of 4-16 of an inch; the crank wheel 
is 6-32 of an inch in diameter. The cylin- 
der, which is sheathed with ebony, has an 
extreme diameter of 3-16 of an inch and 
a bore of 5-64 of an inch. A silver feed 
pipe is 2-32 of an inch in diameter; the 
valve rod has a diameter of 1-64 of an inch, 
and that of the piston rod is less than 2-64 
of an inch. This tiny mechanism is built 
of steel, brass, silver and gold, and weighs 
complete 3 pennyweights. 

















SMALLEST ENGINE EVER BUILT. 


The accompanying illustration shows 
the exact size of the engine. The engine 
is horizontal, but if it had been con- 
structed as a vertical one it would have 
occupied a floor space of 7-16 of an inch. 
Despite its very small size this air en- 
gine operates just as regularly and suc- 
cessfully as the large machines, and has 
attracted much attention wherever it 
has been shown. 





An Old Type of Compressor. 


A type of compressor not often found 
these days has been in use for some time 
at the power house of the Albemarle Zinc 
and Lead Co., Fabers, Nelson county, Va. 
The only means for cooling the cylinder 
is a ‘%-inch pipe attached to a 14-inch 
opening and injecting directly into the cyl- 
inder. This pipe has to be left wide open 
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or the cylinder becomes very hard. The 
water injected, of course, goes into the 
air receiver and every half hour or so 
has to be blown out. ‘To prevent this 
water going into the air receiver it was 
suggested that where two lines con- 
nected through a *s-inch pipe in place 
of the pet cocks that are on _ the 
end of it in the air cylinder, and 
were they to be joined to a Mason steam 
trap, the surplus water would be drawn 
therein and thus keep the water from 
the air receiver. 

This type of compressor appears to be 
an application of the old water displace- 
ment system. This principle was used 
quite successfully in the early days and 


Rock Island Air Brake Instruction Car. 


The accompanying engraving was made 
from a photograph of the Rock Island air 
brake instruction car No. 2,500. In the 
lecture and demonstrating room are the 
air appliances of two locomotives, 13 
freight car brakes and one passenger car 
brake, as well as sectional instruments 
worked in tandem. ‘The locomotive 
equipments can be coupled so as to repre- 
sent a “double-header” freight with coach 
in rear, “single-header” freight or ‘‘one- 
car’ passenger trains. One of the loco- 
motives and coach is for demonstrating 
the high-speed brake, pressures and _ re- 
ducing valves on brake cylinders. The 





ROCK ISLAND AIR BRAKE INSTRUCTION CAR. 


even now finds a place on the continent. 
It is a reasonably efficient method so far 
as the action of the compressor is con- 
cerned, but it is very defective owing to 
the limited speed at which the compressor 
must run. It does not seem likely that a 
trap connected with the cylinder drips as 
proposed will give satisfaction. In this 
place it might be possible to build a marble 
or wooden tank about the air cylinders 
and keep it filled with running water, thus 
doing away with the injection water. 


necessary pressure gauge, tell-tales, slack 
adjusters, etc., are in proper connection. 
In addition to these appliances, there are 
steam and hot water heating systems, 
electric headlight—engine and dynamo 
complete—in working order, pneumatic 
track sanders, vacuum driver brake in- 
struments, injectors, lubricators, pop 
safety valves cut in section; also colored 
charts, blackboards, literature, rules, etc., 
governing their operation and mainte- 
nance. 
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The adjoining room is equipped with 
boiler, air pump, water pump, tank, in- 
jector and coal bunker for supplying 


steam and air for demonstrating and heat- 
ing the car, which are connected up in 
such a manner as to be able to supply 
“air”? and “steam heat” to a full train 
should the engine fail in these respects 
with this car en route. The opposite end 
is the office, library and living room, with 
usual commodities for the instructor. All 
is lighted with electric (incandescent and 
arc), gas and oil lamps. All persons 
whose duties in any manner bring them in 
contact with train air appliances are re- 
quired to attend the lectures and pass a 
satisfactory examination, when certificates 
are issued indicating their proficiency. 
The car is in charge of Mr. W. J. Hart- 
man, air brake expert, who at present is 
touring the line —Railway Age. 





An Air Compressor in the Wilderness. 


While the idea of a_ sectionized air 
compressor for transportation across 
lands where railroads are practically un- 
known is by no means new, there is 
always more or less interest taken in any 
of the achievements of progressive 
manufacturers of compressed air ma- 
chinery in which many and _ difficult 
obstacles are overcome. 

It was not long ago Messrs. A. & Z 
Daw, of London, Eng., received word of 
the complete success of such an enter 
prise in which they were primarily inter- 
ested. One of their air compressors, 
which was manufactured by Mr. Robey 
& Co., Ltd., of Lincoln, Eng., was car- 
ried through 110 miles of bush into the 
wilds of Africa, and after a trip of two 
months the whole machine was safely de- 
livered at its destination, with no part 
damaged or missing. 

Readers of CompresseD Arr will find 
an account of Messrs. Daw’s enterprise 
in Engineering, an English publication. 
Concerning the air compressor and its 
unusual trip, Hngineering says: 

“The Ashanti Goldfields Corporation 
in order to expedite some very import- 
ant development work at their mines in 
Ashanti, decided to lay down an air- 
compressing and rock-drill’ plant, and 


applied to Messrs. A. & Z. Daw to meet 
The 


their requirements. difficulties of 
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transport in this recent addition to the 
sritish Empire—the great natural wealth 
of which is now being made manifest by 
British enterprise—are of such a nature, 
pending the completion of the railway, 
as at the time to cause great misgivings 
as to the feasibility of building a ma- 
chine (subject to such heavy work and 
strains as an air compressor) in such 
small sections as to admit of its being 
taken up country by native carriers. 
The distance from Cape Coast Castle to 
the Ashanti Goldfields mines is 110 miles, 
the pathway to the mine being for the 
greater distance through a_ primeval 
forest. Full particulars of the difficulties 
of transport were given by the consult- 
ing engineer to the Ashanti Goldfields 
Corporation, who fixed the limits of 
weights of each section at 80 pounds to 
go pounds, except for the cylinders, 
crankshaft, and rims of the flywheels, 
which parts were limited in number, and 
were not to exceed 250 pounds each in 


weight. To these limits of weights 
Messrs. A. & Z. Daw, in conjunction 
with Messrs. Robey & Co., Ltd., de- 


signed and built a compressor. 


“The compressor is of direct-acting 
duplex type, consisting of two 13-inch 
diameter steam cylinders, and two 12-inch 
diameter air cylinders, all with 18-inch 
stroke, carried on a massive wrought- 
steel foundation plate built up in sections 
of 90 pounds. The steam and air cylin- 
ders were constructed in sections of 250 
pounds, the liners being whole; all joints 
are metallic, and to keep within the 
limits of weight the steam cylinders have 
loose steam chests. The 5'%-inch di- 
ameter crankshaft required special care, 
and was built up in five sections, varying 
in weight from 200 pounds to 226 pounds 
each section, and was so dowelled to- 
gether as to prevent the possibility of 
error on its re-erection. The two fly- 
wheels are each 7 feet in diameter, and 
built up in 36 sections. The air cylinders 
are fitted with Daw patent balanced inlet 
and delivery valves. 

“On completion of this unique air 
compressor it was exhaustively tested by 
the consulting engineer of the Ashanti 
Goldfields Corporation, and although 
weighing 15% tons, built up in the re- 


markably small sections above de- 
scribed, it worked with the greatest 
smoothness and steadiness. The com- 


pressor was designed to run at 133 revo- 
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lutions, or 400 feet piston speed per 
minute, and was run for several weeks in 
the shops at its maximum speed with 
very Satisfactory results. 

“The compressor was then dismantled 
and packed, special care having to be 
taken in the packing to meet the great 
difficulties to be contended with in land- 
ing goods at Cape Coast Castle and the 
absence of all roads through the country; 
and the following particulars of how the 
landing and transport were effected in 
getting this first compressor into 
Ashanti will be of interest. 

“Owing to the known difficulties, a 
special transport officer was sent out 
from England by the Ashanti Goldfields 
Corporation in charge of the com- 
pressor. The landing was effected by 
means of surf-boats, which, on ground- 
ing on the sand, were turned over on 
their sides, and the heavy packages 
rolled up beyond the reach of the seas, 
the cases, in most instances, being cov- 
ered by sea water. Previous to the ar- 
rival of the vessel, it had been arranged 
that about 600 carriers should be present 
to take all the parts of the machine in 
land, over rivers and through swamps, 
many of which were dangerous to human 
life. The corporation also ran the risk 
of losing important sections (especially 
when the loads are not cut down to a 


weight which could be conveniently 
handled), thereby rendering the ma- 


chine useless until a renewal could be 
dispatched from England.” 





Notes. 


Compressed air has already proved 
dangerous in the hands of practical 
jokers. The last victim is K. Reaski, a 
lad employed at the Schenectady works 
of the American Locomotive Company. 
It is claimed that his injuries were of a 
very serious character. 


The Mining Reporter declares that the 
automatic drill sharpener run by steam 
or compressed air is a machine that 
marks an advance in that kind of work. 
Its advantages are in economy and 
rapidity. CompreEssep Arr has already 
noted one type of these machines which 
is now on the market. 


Compressed air is now being used by the 
C. & M. B. Railroad to clean the passenger 
coaches at its Lancaster, Ohio, shops. An 
air compressor has been installed there 
which compresses the air to about 80 
pounds. A steady stream of air is used 
to clean the cushions in the cars, while a 
sweeping machine is being introduced to 
take the place of a broom. 


The Los Angeles Railway Company is 
having 80 new cars built to be used in 
the streets of Los Angeles, Cal. They are 
operated by electricity and are equipped 
with Westinghouse air brakes. with 
motor-driven compressors. Among the 
other cities which have recently ordered 
similar equipments are Oakland, Cal.; 
San Francisco, Cal., and South Bend, 
Ind. 





The H. K. Porter Co. has just issued a 
revised edition of its catalog of “ Light 
Locomotives.” It conforms with the usual 
style of the catalogs of that company, but 
contains some material which has not been 
printed heretofore. Considerable space is 
devoted to pneumatic locomotives and the 
necessary equipment for operating them 
in mines and other industrial establish- 
ments. 


The Colliery Guardian, an English pub- 
lication, reports that coal-cutting ma- 
chines are being introduced into the 
northern fields of New South Wales, 
compressed air being used in one colliery 
and electricity in another. The innova- 
tion has not been resisted by the miners, 
although they are reported to be un- 
settled respecting the altered conditions 
of labor and the rates of pay. 


The patent rights for a hoist operated 
by compressed air, the invention of Mr. 
C. H. Peck, of Elmira, N. Y., have been 
purchased by the Imperial Pneumatic 
Tool Company, of Athens, Pa. The prin- 
cipal feature of the hoist is a construc- 
tion which permits it to be used in that 
class commonly known as_ tackle or 
chain hoists, which are used in ma- 
chinery shops and other structural works. 


In an exhaustive description of the 
boiler shops of the Babcock & Wilcox 


Company, given recently in the Engineer- 
ing Record, note was made of the gen- 
eral use of pneumatic tools throughout 
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the shop. 


tools is 


The compressed air for these 
supplied by two Ingersoll- 
Sergeant Class JC belt-driven air com- 
pressors. One of these has air cylinders 
14 and 7% by 17 inches, and the other 
24144 and 16'4 by 16 inches. 


Compressed air and electricity are to 
be combined to operate a mammoth 
clock, which, it is reported, will be one 
of the features of the St. Louis Exposi- 
tion. The two powers will operate the 
hands, which are to sweep over the face 
of a dial 125 feet in diameter, composed 
of a flower garden with appropriate 
blooming plants aranged in groups to 
represent the hours. The Johnson 
Service Company, of Milwaukee, is sup- 
plying the electric and pneumatic ap 
paratus. 

Pneumatic tools and other modern ap- 
pliances for working stone have come to 
stay, declares Rock Products. In this case 
a number of them will keep coming right 
along, for these not only lighten and im- 
prove the work, but help make it possible 
to push stone in the places where it 
would otherwise be barred by the ex- 
cessive cost. In another note this same 
paper adds: “ This is the time of the year 
when operators in the quarries look with 
favor on pneumatic appliances as com- 
pared to steam, for it is hot enough with- 
out the steam at work.” 


Among the new catalogs that have made 
their appearance during the month of July 
is one issued by the Ingersoll-Sergeant 
Drill Co., illustrating and describing its 
rock drills, mining and quarrying ma- 
chinery. It is known as No. 43. The 
catalog is handsomely printed and bound 
and contains much new material as well as 
a great many new cuts, which not only 
illustrate the various products, but show 
the machinery in actual operation. There 
is some valuable information regarding the 
construction and use of the drills and other 
machinery, in addition to a very full 
description of the different types. Some 
of the illustrations show important engi- 
neering undertakings now in progress in 
which Ingersoll-Sergeant machinery is 
figuring. 

The efficiency of compressed air in 
operating pumps under ground in mines 
is greatly increased by reheating the air 
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at a point near the pumps. When the 
ventilation is good this is generally 
easy to do. A compound direct-acting 
pump, heated sufficiently to prevent 
freezing will pump double the amount of 
water with the use of a given amount 
of air that a single pump will. One sug- 
gestion to prevent the freezing of a mine 
pump is by aranging the drip from a 
pipe so that a smalk stream of mine 
water will flow upon the exhaust open- 
ing. This usually keeps the temperature 
at a point somewhat above freezing. A 
large exhaust opening is much easier to 
keep from clogging with ice than is a 
small one. 


The annual meeting of the American 
Mining Congress will be held at Dead- 
wood and Lead, South Dakota, Septem- 
ber 7 to 12. This gathering promises 
to be one of unusual interest, as it will 


be held in one of the most famous 


mining sections of the country. In the 
last quarter of a century the famous 
Black Hills of South Dakota are re- 


ported to have produced in gold alone 
$121,000,000. Several excursions have 
been arranged, one of the most instruct- 
ive of which will be to the Homestake 
Company’s properties. This company 
has one of the largest and most complete 
compressor plants to be found in any of 
the mines of that district. This plant 
will undoubtedly be of great interest to 
the visitors. A description of a com- 
pressor recently added to its equipment is 
given in this issue. 


Among the quarries that have recently 
been equipped with more extensive com- 
pressed air power plants are those of 
the Granite Railway Company, located 
near West Quincy, Mass. Important im- 
provements to both quarries and cutting 
yard have only recently been brought to 
completion. Adjoining the new build- 
ing in the cutting yard is a brick power 
house containing boilers, a 150-horse- 
power engine and a 115-horse-power 
Ingersoll-Sergeant air compressor which 
has a capacity of 638 cubic feet of free 
air per minute. This supplies com- 
pressed air for surfacing machines and 
pneumatic tools, as well as for operating 
three powerful hoisting engines. Heat 
will be supplied to the new building in 
winter by means of a blower operated 
by an independent engine. 





The Ingersoll-Sergeant Drill Company, 
which has placed a line of pneumatic 
tools on the market, reports immediate 
recognition of the superiority of the 
Haeseler “Axial Valve” hammers. 
Among the latest purchasers of these 
tools are: Niles-Bement-Pond Com 
pany, Ramapo Iron Works; MacPherson 
Switch & Frog Company, Creswell & 
Waters Company, Waren Foundry & 
Machine Works, Chicago, Rock Island 
& Pacific R. R. Brown Hoisting & 
Conveying Machine Company, Howard 
Iron Works, International Boiler Works 
Company. The “ Axial Valve” mechanism 
used in the construction of the Haeseler 
hammers has produced a steady working 
and unbreakable valve. 

Another experiment with the West 
inghouse air brake has been made in 
England, for the purpose of solving the 
problem of controlling freight trains 
traveling at high speeds on steep de 
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scending grades. The Northeastern 
Kailway Company recently conducted a 
series of important trials on its lines, 
which at one point attain an elevation of 
1.200 feet above sea level, and is one of 
the steepest sections of railway in the 
United Kingdom. 

Forty heavy coal cars comprised the 
train, each car being equipped with 
Westinghouse rapid-acting brake appa- 
ratus, the air pressure being operated 
from the engine. Despite high speed, 
unfavorable climatic conditions and 
traveling on the down grade, the train 
was brought to a stand in a very short 
distance, the application of power on 
both front and rear wheels of the train 
being practically simultaneous. 

The trials were conducted under the 
supervision of the leading officers of the 
Northeastern Railway and_ representa- 
tives of the Westinghouse Brake Com 
pany, and are said to have been highly 
satisfactory. 


cA. 


PAGE 

Hudson River Tunnel.............. 2545 
Hydraulic Installation at the Panuco 

Mines in MexXiCO. ..0..0..50650» 2862 
Machinery in New Mexico Silver 

BU an sick cas ok stone eck ee 

OSE 8 eh ee ee eR 

Old Type of Compressor........... 2574 


Ea ee eee 


Rock Island Air Brake Instruction 


REaRr sa eas bisa sige vie'td'e scis 46 keeolie ee 
Smallest Air Engine Ever Built.... 2574 


Steam Engineer’s Knowledge — of 


Compressed Air............... 2942 


Track Tamping with Air Blast...... 














on 


tw 


7) 


0 














COMPRESSED AIR. 2580 


U.S. PATENTS GRANTED JULY, 3903. 
Specially prepared for COMPRESSED AIR. 


732,696. PORTABLE PNEUMATIC RAM. 
Joshua B. Barnes, Springfield, Ill., assignor 
of one-half to C. A. Thompson, St. Louis, 


Mo. Filed Jan. 21, 1903. Serial No. 140,019. 


A compressed-fluid ram, comprising a cyl- 
inder, a tool-holder movably carried at one end 
thereof, a piston reciprocating within the cyl- 
inder, a valve-chamber having inlet and ex- 
haust ports for the motive fluid and having 
passages leading to opposite ends of the cyl- 
inder, a valve controlling said passages, manu- 
ally-operated means for throwing said valve 
in one direction to admit the motive fluid in 
rear of the piston to propel it forward and 
fluid-pressure-operated means for returning the 
valve to initial position. 


732,789. AIR-BRAKE FOR VEHICLES, 
Joseph S. Smart, Wait, Mich., assignor of 
one-half to James Perkins, Wait, Mich. Filed 
Mar. 14, 1903. Serial No. 147,822. 


732,856. DIRECT-ACTING COMPRESSED-AIR 
BRAKE. Wilhelm K. M. Hildebrand, Gross- 
Lichterfelde, near Berlin, Germany. Filed 
June 16, 1902. Serial No. 111,898. 


A valve mechanism for direct-acting com- 
pressed-air brakes, comprising a valve in the 
direct passage from brake-pipe to brake-cyl 
inder, only closing at high pressure in the 
brake-pipe, and a distributing valve connect- 
ing the auxiliary air-reservoir with the brake- 
pipe and with the brake-cylinder, and only 
opening when said valve closes, all substan- 
tially as and for the purposes described. 


732,892. COMPRESSED - AIR LOCOMOTIVE 
HEATER. Wilson R. Pratt, Topeka, Kans. 
Filed Oct. 15, 1901. Serial No. 78,748. 


A compressed-air heater, the combination 
with a casing of inlet and outlet means for 
conducting air into and out of said casing, 
burners mounted in the casing, flues in said 
casing, hollow protecting-shields mounted in 
said flues; to receive the flame from the burn- 
ers of the heater, and apertured supporting 
means for the shield for holding the same 
above the burners, said means engaging the 
flues. 


733,223. AIR-FORCING DEVICE FOR VENTI- 
LATION OR SIMILAR USES. Jean B. Le 
Reau, dit L’Heureux, Detroit, Mich., and 
Joseph Le Reau, dit L’Heureux, - Windsor, 
Canada. Filed July 18, 1902. Serial No. 

116,038. 


733,315. ELECTROPNEUMATIC VALVE. 
Frank L. Dodgson, Rochester, N. Y., assign- 
or, by mesne assignments, to Pneumatic 
Signal Company, Rochester, N. Y., a Cor- 
poration of New York. Filed Oct. 25, 1901. 
Serial No. 79,942. 


An electropneumatic valve, an_ electro- 
magnet having an armature, a double-seated 
valve, a valve-casing having ports connecting 
a supply with an outlet through one valve- 
seat, and closing the exhaust when the arma- 
ture is in one position, and a port connecting 
the outlet with the exhaust through the second 
valve-seat and closing the supply when the 
armature is in the other position, means for 
operating said valve by movement of said 
armature, and means for independently adjust- 
ing the distance between the armature and the 
valve and the distance between the armature 
and its magnet without disconnecting any parts 
of the mechanism or disturbing any other ad- 
justments. 


733,429. BRAKE-VALVE. Frederick E. Schmitt, 
New York, N. Y., and Lewis E. Moore, 
Pheenixville, Pa. Filed Jan. 22, 1903. Serial 
No. 140,086. 


A valve for operating an air-brake system, 
consisting of a valve-chamber’ connecting 
respectively with an air-reservoir and an air- 
brake cylinder, a valve-plug movable in said 
chamber, means by which the operator may 
move said plug so as to open communication 
through the valve between the air-reservoir 
and the air-brake cylinder, and means actuated 
by the pressure in the air-brake cylinder for 
moving said plug in the reverse direction, in 
combination substantially as described. 


33,497. RIVETING-MACHINE. George E. 
Martin, Philadelphia, Pa., assignor to the 
Pedrick and Ayer Company, Plainfield, N. J. 
Filed Aug. 14, 1902. Serial No. 119,610. 


733,917. SELF-PLAYING ORGAN AND PNEU- 
MATIC ACTION THEREFOR. Joseph E. 
Prante, Chillicothe, Ohio, assignor of two- 
thirds to John M. Patridge and Henry Hol- 
berg, Wellston, Ohio. Filed July 7, 1902. 
Serial No. 114,557. 


The combination, with a pneumatic for 
organs having a casing, of a block secured in 
the casing in communication with the pneu- 
matic and having a dust-chamber, an air- 
channel extending from the chamber through 
the block, and a dust-discharge opening from 
the bottom of the chamber. 
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Jersey. 


OR LIKE 

London, 
Pneumatic 
New 


133,906. 


733,960. PNEUMATIC DRILL 
CHINE. George H. Hayes, 
land, assignor to Chicago 
Company, a Corporation of 
Filed Dec. 4, 1902. Serial No. 


A hand portable pneumatic tool of the type 
set forth, a fluid-pressure cylinder, a piston 
working therein, a crank-shaft 
said piston, an oscillating controlling and re- 
versing valve consisting of a single part ar- 


connected to 











ranged across or at right angles to said cyl- 
inder, a sleeve on the machine-handle, and 
means operatively connecting said valve and 
the sleeve whereby the valve may be moved 


longitudinally for the purpose of reversing the 
revolution of the crank-shaft and tool. 


733,971. LIQUID RHEOSTAT OPERATED BY 
COMPRESSED AIR. Koloman de Kando, 
Budapest, Austria-Hungary. Filed May 25, 
1901. Serial No. 61,916. 


A liquid rheostat and a compressed-air con- 
duit therefor, a throttle-valve in the conduit 
adapted to more or less cut off the air-supply 
from the rheostat and means in the electric 
circuit to control the movement of the valve. 
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733,986. ATTACHMENT FOR PNEUMATIC 
FEEDING-TRUNKS. Thomas R. Marsden, 
Oldham, England. Filed Mar. 7, 1903. Seria] 
No. 146,700. 


734,023. HEATING APPARATUS FOR CLOSED 


RECEPTACLES. John A. Waters, Stam- 
ford, Conn. Filed Aug. 4, 1902. Serial No. 


118,313. 


The combination with a heat-generator, of a 
plurality of ovens each having a vent, 
for supplying air under pressure to the heat- 
generator, a pipe leading from the heat-gen- 
and having branches to the individual 
ovens, a plurality of separate pipes for distrib- 
uting the heated air to different locations 
within the ovens to enable articles therein to 
be uniformly heated, means for controlling the 
heated air admitted to each oven, 
for independently controlling the outlets from 
the different pipes in each oven. 


means 


erator 


and means 


734,028. AIR-PUMP MECHANISM FOR 
MOTOR-VEHICLES. Rollin H. White, 
Cleveland, Ohio, assignor to the White Sew 

Ohio, a 


ing Machine Company, Cleveland, 
Corporation of Ohio. Filed Apr. 21, 1902 
Serial No. 103,854. 

An automobile, the combination of a fuel- 


tank, an air-pump, an engine, and means for 
connecting and the 
pump, with a pipe connecting said pump and 
tank and having a relief-opening, and valve- 
mechanism adapted to simultaneously establish 
communication through pipe between the 
pump and tank and to close said relief-open- 
ing, and vice versa. 


disconnecting engine and 


said 


Louls Hol- 
assignor to the 


STACKER. 
Ill., 

Company, Chicago, 
Filcd Feb. 3, 


PNEUMATIC 
land-Letz, Chicago, 
Plano Manufacturing 
Ill., a Corporation of Illinois. 
1902. Serial No. 92,326. 


734,067. 


INSTRUMENT. William 
Filed Mar. 28, 


734,262. MUSICAL 
E. Haskell, Philadelphia, Pa. 
1901. Serial No. 53,194. 


A musical instrument, the combination with 
a pneumatic tracker-bar comprising the metal 
plate; of means to progress a perforated web 
with said metal 
orifices in the front of 
a series of metal conduits; a 
nozzles, whose rear ends are respectively con- 


plate; a series of 


metal 


respect to 
said plate; 


series of metal 


nected to the metal conduits and form con- 
tinuations thereof, and whose front ends are 
seated in the metal plate, in respective com- 
munication with said orifices; each of said 
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metal nozzles being of greater area at its 
rear extremity than at its junction with said 
metal plate and the rear extremities of said 
metal nozzles, being alternately divergent in 
staggered relation with the axis of the series; 
and a casing member comprising upper and 
lower boards secured at their front edges to 
said tracker-bar and forming a chamber co- 
extensive with and inclosing said series of 
nozzles. 


734,220. COMBINATION INTERNAL-COM- 
BUSTION AND COMPRESSED OR LIQUID 
GAS OR COMPRESSED OR LIQUID AIR 
ENGINE. Frank Bryan, London, and Abel 
H. Bayley, Niton, Isle of Wight, England. 
Filed Feb. 26, 1901. Serial No. 48,973. 


A liquid air or gas engine, the combination 
with the supply-reservoir and converter, of a 


734,319. 
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PAINTING-MACHINE. 
Madison, Wis. 
No. 115,615. 


John Grahn, 
Filed July 15, 1902. Serial 


A painting-machine, the combination of a 
brush provided with bristles and a pair of 
webs of flexible material disposed amid said 
bristles for discharging a painting fluid thereto, 
and means for connecting said flexible web 
with a source for supplying paint. 


734,356. COOLING DEVICE FOR EXPLOS- 
IVE ENGINES. Martin Offenbacher, Furth, 
Germany, assignor to The Firm of Verein- 
igte Maschinenfabrik Augsburg und Ma- 
schinenbaugesellschaft Nurnberg A. G., 
Nuremberg, Germany. Filed Dec. 30, 1902. 
Serial No. 137,187. 


with an engine having a 
water-circulating pipes therefor, 


A combination 
water-jacket, 














movable measuring-chamber having ports 
adapted to alternately communicate with said 
reservoir and converter and automatically de- 
liver the measured charge to the converter in 
direct opposition to the pressure in the con- 
verter when the pressure in the same is below 
the required working pressure. 


TUNNEL CONSTRUCTION. David L. 
Hough, New York, N. Y., assignor to the 
United Engineering & Contracting Company, 


734,265. 


New York, N. Y., a Corporation of New 
York, Filed Feb. 7, 1903. Serial No. 142,287. 


The combination with a tunnel-shield and a 
tunnel-lining, of a pneumatic bag packing in- 
terposed between the shield and the lining, 
and a stiffening-plate within the bag to hold 
it in shape when inflated. 


a compressed-air pipe connected with the 
circulating-pipes and valves in said circulating- 
pipes whereby water may flow into the packet 
or be forced therefrom. 


734,466. PNEUMATIC SHEET-FEEDING MA- 
CHINE. George F. Leiger, Chicago, IIl., 


Benedict, 
Serial No. 


himself and Lewis 
Filed June 3, 1901. 


assignor to 
Chicago, Ill. 


62,959. 


The combination with pneumatic sheet en- 
gaging and forwarding mechanism, a vacuum- 
chamber, a valve-box connected with said 
vacuum-chamber, and pipes connecting said 
pneumatic sheet engaging and forwarding 
mechanism with said valve-box and opening 
into the same, of a rotary valve seated in said 
valve-box and adapted by its rotation to open 
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and close the openings of said pipes into said 
valve-box at suitable intervals as said valve 
rotates, and mechanism for rotating said rotary 
valve. 


734,276. PNEUMATIC TOOL. Foster M. Met- 
ealf and Martin C. Abbey, Battlecreek, Mich. 
Filed Feb. 10, 1903. Serial No. 142,808. 


A pneumatic tool, the combination of two 
oppositely - arranged pressure - chambers, a 
double-headed piston having one of its heads 
oscillatingly mounted in each pressure-cham- 
ber, supply-chamber in communication with 
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each end of said pressure-chambers, an oscil- 
lating controlling-valve mounted in said sup- 
ply-chamber adapted to control the admission 
of pressure to the ends of the pressure-cham- 
bers, a disk valve rotatably mounted to control 
the admission of pressure to the supply-cham- 
ber, a chuck-spindle rotatably mounted and 
connected with the disk valve and means car- 
ried by the main piston for operating the chuck 
and simultaneously the disk valve. 


734,303. AIR-COMPRESSOR. George Code, 
Melrose, Mass., assignor, by direct and 
mesne assignments, to United States Atmos- 
pheric Oxygen Company, Boston, Mass., a 
Corporation of Maine. Filed Sept. 15, 1902. 
Serial No. 123,396. 

A pumping apparatus comprising a rota- 
tively-mounted cylinder and piston, and a rota- 
tively-mounted actuator for said piston, one 
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axis of rotation being eccentric to the other, 
the cylinder being mounted with its bore in 
the direction of its path of travel. 


734,473. AIR-BRUSH. William H. Shepler, 
Chicago, Ill., assignor of five-eighths to 
Albert Ahrens and Charles Orchardson, 
Chicago, Ill. Filed July 28, 1902. Serial No. 
117,278. 


A device of the class described, the combina- 
tion with a pigment-valve, and receptacle for 
a supply of pigment, means of connection be- 
tween said receptacle and said valve, means 
for opening said valve, a nozzle for compressed 
air contiguous to said pigment-valve and 
means for opening and closing said nozzle, of 
a hollow chamber connected to said nozzle and 
having a fixed relation thereto and adapted to 
hold a supply of compressed air. 


724,540. PNEUMATIC - DESPATCH - TUBE 
SYSTEM. Charles A. Gray, Kansas City, 
Kans., assignor to Gray Pneumatic Carrier 
Co., Kansas City, Mo., a Corporation of 
Missouri. Filed Feb. 13, 1903. Serial No. 
143,271. , 


734,700. THROTTLE - VALVE LOCK FOR 
PNEUMATIC HAMMERS. Charles H. Hae- 
seler, Easton, Pa., assignor to the Haeseler- 
Ingersoll Pneumatic Tool Company, New 
York, N. Y., a Corporation of West Virginia. 
Filed May 26, 1908. Serial No. 158,777. 


A pneumatic hammer, the combination with 
the handle, of an air-passage in said handle, 
a valve controlling the pressure of air through 
ae 
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said air-passage, a lever adapted to control the 
operation of said valve, and means adapted to 
directly engage and lock said lever. 


734,765. PNEUMATIC TOOL. William H. 
Soley, Philadelphia, Pa., assignor of one- 
half to Thomas H. Dallett, Cheyney, and 
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George A. Dallett, Philadelphia, Pa., trading 
as Thomas H. Dallett and Company, a Firm. 
Filed June 3, 1902. Serial No. 110,033. 


A pneumatic tool, in combination a piston- 
chamber and piston therein, a valve-chamber 
and a main valve therein, a pilot, or supple- 
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mental valve in the piston chamber adapted to 
act in advance of the piston and connect one 
main-valve-operating passage with the piston- 
chamber. 


734,773. MECHANICAL DEVICE FOR RE- 
CEIVING SAND AND DISCHARGING IT 
THEREFROM UNDER PRESSURE. Will- 
iam H. Stuart, Baltimore, Md., assignor to 
Economy Locomotive Sander Company, Bal- 
timore, Md., a Corporation of Delaware. 
Filed July 26, 1902. Serial No. 117,213. 


A sand-delivery device containing sand re- 
ceiving and discharging passages in and 
through which a body of sand or other finely- 
comminuted mineral substance is introduced 
under atmospheric or higher pressure and dis- 
charged therefrom by fluid-pressure, said pas- 
sages having their inner walls provided with 
a substantially smooth and non-oxidizable sur- 
face. 


734,904. CONTROLLER FOR HYDRAULIC 
AIR-COMPRESSORS. William J. Linton, 
Woodstock, Canada, assignor to the Taylor 
Hydraulic Air Compressing Company, Lim- 
ited, Montreal, Canada, a Corporation of 
Canada. Original application filed Feb. 21, 
1900, Serial No. 6,044. Divided and this 
eee filed Dec. 5, 1900. Serial No. 
8,849. 


An air-compressor of the class described 
means for automatically controlling the air- 
supply to said compressor. The combination 
with the air-supply pipes of a hydraulic air- 
compressor of the class described, of means 
for automatically controlling the passage of 
air through said air-supply pipes. 





734,979. PNEUMATIC-ACTION FOR MUSIC- 
AL INSTRUMENTS. Horace T. Skelton, 
Cambridge, Mass. Filed Oct. 30, 1902. Ser- 
ial No. 129,475. 


735,005. APPARATUS FOR UNLOADING AND 
DISTRIBUTING STEEL RAILS. Henry 
Ware, Springville, N. Y. Filed Mar. 25, 
1908. Serial No. 149,543. 


The combination of a car, a pneumatic hoist 
suspended therefrom, means for operating said 
hoist from the air-brake system of the train, 
and a skid attached to one end of said car. 









Benjamin 
Frankdin 
Said— 


“Empty your purse into your head, and 
no man can take it from you.”’ 
































A little money, and such time 
as you can spare, will give your, 
brain a training that will be 

the safest investment you cat 
make. It will pay wonderful divi- 
dends. We give the training that 
raises salaries, wings promotion, quali- 
fies for better work. 1.C.S. Textbooks 
make it easy for busy people to 


LEARN BY MAIL. 


Courses in Mechanical, Steam, 
Electrical, Telephone, Telegraph, 
Civil and Mining Engineer 3 
Shop and Foundry Practice; Me- 
chanical ye Architecture 3 
Plumbing; Chemistry; Ornamen- 
tal Design; eens ep ppg | Stenog- 
raphy; Teaching; mgiton 
Branches; Germanys Spanish; 
French. Write for circular, mention- 
ing subject that interests you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 1132, Scranton, Pa. 




















Westinghouse 


Air Compressors 





Compact 
Efficient 
Durable 





For Particulars address: 
Westinghouse Traction Brake Co. 


26 Cortlandt St., New York 
Manufactured by 
The Westinghouse Air Brake Co. 
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The Power of the 


Z2OTH CENTURY 


And this is the 


“<='BEST BOOK 


ON THE SUBJECT 
The Design and Construction 
of Oil Engines 


By Mail $2.00 With Full Directions for Erecting, Testing, Installing, Running 
Postpaid and Repairing. Fully Illustrated 




















SEND FOR OUR NEW ILLUSTRATED LIST 


SPON & CHAMBERLAIN, recuNnicaL Booxs 


122-125 LIBERTY STREET, NEW YORK, U.S. A. 














EMPIRE AIR TOOLS 





Pneumatic Motor Chain Hoists. 
Drills, KReamers, 
Center Grinders, 
Crane Motors, 
Portable Winches, 
Hoisting Engines. 








Our Goods are used by the 
U. Ss. GOVERNMENT 
in ALL NAVY YARDS 


Send for Illustrated Catalog. 


EMPIRE ENGINE @ MOTOR CoO. 
Office and Works: ORANGEBURGIH, N. Y. 
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‘*WHY NOT”’ 


USE THE 


DAKE REVERSING 
AIR MOTOR 


For changing your Crane 
from a hand to power one. 


THE MOTOR 


is easily applied, will run in any 
position and can be used 
with Air or Steam. 





Write for full information and blue prints to 


Dake Engine Co., 


GRAND HAVEN, MICH. 
































261 BROADWAY, 


=== HE ENGINEERING AND MINING 
as JOURNAL has the largest circulation 
of any mining periodical, because it interests practi- 
cal men. A sample copy, sent free, will show you 
why it interests the practical man. Subscription, 


payable in advance, is $5.00 a year; foreign, $7.00. 


NEW YORK. 
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; Steam Turbines } 
@ HIGH EFFICIENCY “ 
4 LOW STEAM CONSUMPTION « 
4 NO DANGER FROM WATER * 
: LONG LIFE GUARANTEED ; 
: Turbine Dynamos, Turbine Pumps, Turbine Blowers ¢ 

Write for Test Bulletin and Catalogue B. : 
$ CURTISS-CRIPPEN ENGINEERING CO., 
* 52 BROADWAY, NEW YORK: é‘ 
° MONADNOCK BLOCK, . » - . - CHICAGO * 
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THE JACKSON 
HAND POWER ROCK DRILL 


USED IN 600 MINES AND QUARRIES 











Operated by one man will accomplish work of three men 
drilling with bits and hammers. 


SAVES | 
LABOR, 
2) ee. .., 
TIME. 


WRITE FOR CATALOGUE No. 35. 


H. D. CRIPPEN, 


52 BROADWAY, -  - NEW YORK. | 
MINING-MILLING-SMELTING oneness 
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COMPRESSED AIR. 


“GOMIPRESSED AIR INFORMATION 


A CYCLOPEDIA CONTAINING PRACTICAL PAPERS 
ON THE PRODUCTION, TRANSMISSION AND 
USE OF COMPRESSED AIR. 


EDITED BY 


W. L. SAUNDERS, 
M. Am. Soc. C. E. 


PUBLISHED BY 
“COMPRESSED AIR.” 
26 Cortlandt Street, New York. 
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This book contains about 1,200 pages, nearly 500 illustrations, and 75 tables. 

The principal claim to recognition rests on the practical character of the 
material, as ‘‘Compressed Air,” from which these papers have been compiled, 
has endeavored to record the every day experiences of engineers familiar with 
the handling of compressed air apparatus. These experiences cover a wide field, 
and are not simply the opinions of a few men but those of many, hence it is 
believed that the collection of this data in one book will prove of service to the 
engineer and student. 


The Editorials and other Writings of the Editor of “Compressed Air,” Covering 
a Period of Five Years, are Printed in this Book. 








NOW READY FOR DELIVERY. 





PRICE OF COPY, $5.00. - POSTAGE FREE. 
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Great Business 
Enterprises 


require the best equipment, because they have 


the heaviest work todo. For this reason almost 
every great business concern in the country is a large user of the 


REMINGTON 


Typewriter 


Experience has taught them that the REMINGTON is the one typewriter 
which is absolutely reliable under every condition of service. 





REMINGTON TYPEWRITER COMPANY, 327 BROADWAY, NEW YORK. 











ENGINEERING NEWS 


A Journal of Civil, Mechanical, 
Mining and Electrical Engineering. 





ESTABLISHED 1874. 


$5 a Year. Ten Weeks for $1. 








“ Probably the highest technical authority 
in Journalism.”— EAGLE, Brooklyn, N. Y. 














THE ENGINEERING NEWS €onpany 
220 BROADWAY, NEW YORK. 
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The Caskey Portable 


Built in four sizes. Cut shows size I. 
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2. 
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PNEUMATIC PUNCH. 


FOR LIGHT AND HEAVY WORK. 


Saves exactly half the space in length 
needed to do the same work with a sta- 
tionary power punch. 

Saves more than half the labor, only one 
man being required, who can readily do 
more work than several men on stationery 
machine. 

Saves expense of drilling on many lines 
of work that cannot be done on power punch. 

Avoids much inaccurate work, being so 
much more easily guided and controlled in 
the hands of one man than a sheet or beam 
moved by several men at once. 

Construction is extremely simple, insuring 
low cost of repairs. 

Prices, references, and all further informa- 
tion, on application to the builders. 


F.F.Slocomb & Co., 


WILMINGTON, DELAWARE. 








MORE UP-10-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate others 
a copy will be mailed on receipt of 50 cents in stamps. 


saaves--- HK, PORTER COMPANY, - - 640 Wood St., Pittsburgh, Pa. 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 
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good thing.” 


“I have the Quick-as-Wink Coupler— O U I ie K-as-W I N K 


Geo. H. Brown, Sec., 
The Winton Motor Carriage Co., Clev., 0. mneeeeat 


“They give entire satisfaction.” 
Milligan Bros., New York, N. Y.] Write for description of latest improvements, 


Ghe W. J. CLARK CoO., 


** Shall continue to use them.” SALEM, OHIO 
yy » 
Am. Bridge Co., Minneapolis, Minn.} HeNion & HUBBEL, Chicago Agents, 61-69 N. Jefferson St. 
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An invitation is extended by “‘Compressed 
Air’’ to all delegates attending the American 
Mining Congress to communicate items of 
interest especially in connection with their 
experiences in the Black Hills. 





EE 
Sullivan Rock Drills 


ECONOMICAL 
OF AIR 
2€ 
GREAT CUTTING 
CAPACITY 
2€ 


SMALL COSTS 
FOR REPAIRS 

























SULLIVAN MACHINERY CO. 


135 ADAMS STREET, CHICAGO. NEW YORK, 71 BROADWAY 
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Did You Ever Use 
Press Clippings? 





Do you want everything printed in the News- 
papers, Magazines and Trade Press of the 
United States and Canada on any particular 
subject ? 

Send us your order, describing what you 
want us to clip, enclose $2.00 and we will 
send you our service, for one month, mailing 
you daily or weekly all clippings found on 
your topic. We Read and Clip about 25,000 
Publications each month. 
MANUFACTURERS can learn where there 
is a market for their goods and how best to 
reach it. 

BUSINESS MEN can obtain reliable tips 
which lead to business brought in on the 
follow-up plan. 

ANYONE can gather allthatis printed about 
matters of immediate interest, the latest and 
best thought from many sources. 





UNITED STATES PRESS 


CLIPPING BUREAU 
153 La Salle St. Chicago,U.S.A. 


Pitter Send for our Booklet..... 














Molding Machines 


VIBRATOR OR STRIPPING PLATE 
HAND OR POWER 
New Types for Special Work 
ww 


One of our Machines is molding 
Twenty-six Tons in Eight Hours 


ww 


THE TABOR MFG. CO. 
18th & Hamilton Sts., Philadelphia, Pa. 
CHICAGO OFFICE: 

30-32 South Canal Street 


ww 


The Tabor Mfg. Co. Schuchardt & Shutte 
Manchester, Eng. Berlin 
Fenwick Freres & Co. 


Paris 


WHEELER CONDENSER & ENGINEERING CO. 
NEW YORK. 


and 
STATIONARY 
SERVICE. 





SURFACE 
CONDENSERS 
Mounted on 
Combined Air 

and 
Circulating 
Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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| 


The Stearns-Roger Manufacturing Company, 
CONSTRUCTING ENGINEERS. 


3 

Chlorination Mills, Electric Plants > | 
«______Compressed Air Plants of any capacity. E 

3 

3 
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| ROGER’S IMPROVED CRUSHING ROLLS. E | 
Patented in the United States and Foreign Countries. 


“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 


MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 


| = pees 


| Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. | 
; MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. $. A. 
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THE 


ENGINEERING 3 | 
MAGAZINE 3 


THE ENGINEERING MAGAZINE | - 
publishes the best original articles : 
by the highest authorities on all | McKiernan Drill Co., 
phases of current engineering | 170 BROADWAY 
ee eed | NEW YORK, 


Additional and exclusive feat- | 

ures are: a Review and Topical MANUFACTURERS OF 

Index to the current contents of | 

nearly two hundred engineering R k D ill Ft 
and industrial journals; Current OC ri S, C, 


Record of New Technical Books; 


Mathiney Nent new rate’tace § ~=©Adt’ Compressors 











ature. 
Every number is a valuable refer- Various Types. Special Designs. Suitable | 
ence book for every engineer or for all Dynamic Purposes. | 


student of engineering. 
Ask for sample copy and descrip- AIR LI rr oS. 
tive circular. Western Representatives : 


| 
THE ENGINEERING MAGAZINE CONTRACTORS’ SUPPLY CO. | 
120-122 Liberty St., New York. 232 Fifth Avenue, CHICAGO | 
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COMPRESSED AIR, 26 Cortlandt St., New York 





De te ee te ee 
NOW READY 


COMPRESSED AIR 


ITS USES AND APPLICATIONS 
LARCE 8vo. ABOUT 


A complete treatise on Com- 
pressed Air, comprising its phys- 


700 PACES. RESSED AI ical and operative properties from 
. a vacuum toits liquidform. Its 
600 HANDSOME COMP si AIR thermodynamics, compression, 
AND transmission, expansion, and its 
ILLUSTRATIONS. ANS uses for power purposes in min- 
APPLICAT!  6ing engineering work ; 
ee pneumatic motors, shop tools, 
B 5 ey - air blasts for cleaning and paint: 
y aig T ing. a = — je lifts, 
or, umping of water. acids and 
GARDNER D. bile; ae 


oils; aeration and purification 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic athe Air Broke’ “" 
frigeration e Air Brake, an 
PRICE, $5.00. numerous appliances in which 

compressed air is a most conveni- 
ent and economical vehicle for work—with air tables of compression, expansion and physical 
properties, Copies of this book will be sent prepaid to any address on receipt of price. Address 


HISCOX, M.E. 
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COOPER- 
CORLISS 
ENGINES 











FOR ALL POWER PURPOSES 





Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


at _C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 








BRANCH OFFICES: 


NEW YORK 
1023 Havemeyer Building 
F. W. IREDELL 
BOSTON 
411 Weld Building 
B. A. CHURCH 
ATLANTA 
507 Gould Building 
E. W. DUTTON 
CHICAGO 
1436 Monadnock Block 
J. HOLT GATES 
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Score, 6 to 1 


in favor of Keller 


Pneumatic Tools. 


On July 23d KELLER TOOLS won their sixth victory in court. (Their 
victories at work are too many to keep count of.) 

Two years ago (April, 1900), suit was begun by the Chicago Pneumatic 
Tool Co. on the Bates patent for pneumatic hammers. On July 23d, 1903, 
Judge Lacombe, of the U. S. Circuit Court, dismissed the bill of complaint, 
deciding that the KELLER hammer was not an infringement. 

Out of seven suits brought against us by the Chicago Pneumatic Tool Co. 
six have already been decided in our favor. The only other suit is one relating 
to the feed screw on rotary drills, which will be tried during the coming fall, a 
temporary injunction having been granted by the Court. As the feed-screw is 
not used at all on nine-tenths of our drills, this suit is unimportant, although 
when tried it will probably make the score 7 to o. 

Frivolous lawsuits are rather poor arguments against KELLER PNEU- 
MATIC TOOLS—but what else can their competitors do? 


Write for our new catalogue, and booklet on the ‘“‘Care and Use of Pneumatic Tools.” 





Philadelphia Pneumatic Tool Co. 
21st Street and Allegheny Ave., Philadelphia 


NEW YORK CHICAGO PITTSBURGH SAN FRANCISCO BOSTON 
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Ghe BLAISDELL 


possess distinctively original features in 


not found in other makes, 


BRADFORD, PA. 





Air Compressors 


DESIGN, ECONOMY and EFFICIENCY 


All sizes and types and for any service. 


The Blaisdell Machinery Co., 





Class F. Steani-driven Two-stage Air Compressor. 








Dsed t. Officers of all Railroads 


» Se een THe POCKET LIST or 
$1.00 per annum. RAILROAD OFFICIALS 

THB OFFICIAL Advertising rates on application, 

RAILWAY EQUIPMENT pscriitinvor tecght ted pas: 

REGISTER qeey ct te Balzar ord Fava Compan 

Subscription Price, @5.00 per annum. Singie copies, $1.00, 
SHE RAILWAY EQUIPMENT & PUBLICATION CQ 
24 Park Place, New York, 





AIR COMPRESSORS. 


SEND FOR 
COMPLETE CATALOGUE. 


Clayton Air Compressor Works, 


114 to 118 Liberty Street, 
NEW YORK. 








SMALL, HIGH and LOW DUTY 
3-CYLINDER AIR COMPRESSORS 


Light, compact, vertical, electrically 
driven. 


Seamless Steel Flasks, Leather Packing's 
and Special Valves. In stock ready for 
immediate delivery. 

THE “ LONG-ARM”’ SYSTEM CO. 
CLEVELAND, O. 






































Bound Copies Vol. 7 
“COMPRESSED AIR” 


CONTAINING VALUABLE 
COMPRESSED AIR INFORMATION. 


$2.00. 


Forwarded Postpaid on receipt of Price. 


“COMPRESSED AIR,” 


26 CORTLANDT STREET, NEW YORK. 

















PATENTS 


procured promptly and with care in all countries 
Trade marks and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. Cc. 
220 BROADWAY, NEW YORK. 
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| QUARRYING | 
MACHINERY. 


COAL 
CUTTERS. 





CLASS ‘“J,’”? ELECTRICALLY DRIVEN AIR COMPRESSORS AT THE WELLS 
STREET POWER STATION OF THE CHICAGO AND NORTH 
WESTERN R. R. SHOPS, CHICAGO, ILL. 


~ INGERSOLL- 
SERGEAN pm 


26 Cortlandt St., N. Y. 
Pans Np omens 5 a? eee a oA Ree ae 


























c Chicago Pneumatic 
. ( Tool Co. 


BOYER ” CHIPPING HAMMER General Offices : 
Fisher Building, CHICAGO, 


Eastern Offices: 
95 Liberty Street, NEW YORK. 





We carry the best and 
most complete stock of 


Lah 4 Pneumatic Appliances 


on the market—those which possess 
the time-tried reputation gained from 
continuous and satisfactory service— 
and can fulfill your requirements 
satisfactorily. 





Write for our Catalog. 


AIR COMPRESSOR TCABACHEING It will interest you, 
































The demand for “‘Compressed Air Information”’ 
has already exhausted half the present edition. 

Engineers and others interested in Pneumatic 
Appliances are finding it a volume of great value. 

A word to Compressed Air, 26 Cortlandt St., 
N. Y., will bring full details concerning it. 





AIR COMPRESSORS 


FOR OPERATING 


PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS, 





and every other application of Compressed Air. 


BREWERS’ AIR PUMPS, 
AIR LIFT SYSTEM. 


AMERICAN AIR COMPRESSOR WORKS, 


Send for Catalogue. 26 Cortiranor Straect, N.Y 



































